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PREFACE

The Educational Resources Information Center (ERIC), is operated by the

National Institute of Education of the United States Department of Health,

Educw , and Welfare. It is an information system dedicated to the

improvemenf of education through the dissemination of conference proceedings,

instructional programs, manuals, position papers, program descriPtions,

research and technical reports , literature reviews, and other types of ,

material. ERIC aids school administrators, teachers, researchers, informa-

tion specialists, prrofessional organizations, students, and others in

locating and using information which was previously unpublished or v?hfch .

would not be widely disseminated otherwise.

The ERIC Clearinghouse on Tests, Measurement, and Evaluation (ERIC/TM)

acquires and processes documents and journal akticles within the scope of

'interest of the Clearinghouse for annouricement in ERIC's monthly publica

tions: Resources in Education (RIE) and Current Index to Journals in

Education (CIJE).

Besides processing documents and journal articles, the Clearinghouse

has another major function: Information analysis and a. The

1Clearinghouse prepares bibliographies, literature revie

papers, and.other intepretive reports on topice in its area of interest.

ate-of-the-art
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ABOUT THE BIBLIOGRAPHY

The descriptors "Mastery Learning" and "Mastery Tests" were added to

the ERIC Thesaurus in December /976. This bibliography was compiled to

bring together the relevant literature included in the ERIC data base

before that time. A computer search of the ERIC data base in February 1977

yielded documents announced in Resources in Eihication and journal articles

indexed in Current Index to Journals in Education which covers over 700

education-related journals. ERIC began collecting.information for RIE in

1966 and for CIJE in 1969.

For ERIC documents (those with an ED number appearing at the end of

the bibliographic citation) the following--information is presented when
-

available; Personal author,.title, date of publication, number of pages,

and ED number. These documents may be purchased in hard copy or in microfiche-

from the ERIC Document Reproduction Service (EDRS). Price.information and

an order form are appended. However, ERIC microfiche collections are

available at approximately 590 locations throughout the country, and most

of these collections ate open to the public. 'If you are unable to find a

collection in your area, you may write ERIC/TM for a listing.

Journal articles,(those entries appearing with an Ej number) are not

available from EDRS. However, most of these journals ar.e readily available

in college and university libraries as well as some large public libraries.

All entries are listed alphabetically by author and are numbered. An

abstract, or in the case of most journal articles, a shorter annotation, is

provided for -each entry. A subject indeX consisting of ERIC descriptors
.

and identifiers reflecting major/emphasis is also provided. Numbers

anpearing in theindex refer to entries.
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1. Adams, E.N. On Scoring a Mastery Learning System Control Test.
Journal of Computer-Based Instruction, Vol. 1, No. 2, November 1974,
pages 50-58. EJ 112 928.

The state of learning of a student is modelled as M or N, to agree with
the outcomes Mastery and Non-Mastery made on a control test. The
quality of the test item is characterized by two.error parameters equal
to the probabilities of errors of testing. A scoring algorithm is
specified based on the probabilistic theory Of inference. A bootstrap
system for determining error parameters is described, capable of
providing continuously improving estimates of error parameters from
analysis of individual learner performance data, and it is shown to
converge to true values of the parameters in a system for which the
underlying model is valid. The possible application of the ideas to
cofftrol test scoring is discussed.

2. Aims, Doug. A Markov Model for Predicting Performance'on Criterion-
Referenced Tests. -Los' Alamitos, Califprnia: Southwest Regional .

Laboratory for Education It 0.4-earch and DeVelopment, June 1971. 15

pages. ED 111 847.

A Markov modellor.predicting peiformance .on criterion-roferenced
tests is presented'. The model is expresse4 mathematically as a
function of transition matrix, a current state vector, and a future
state vector. The matrix is.defined in terms of conditional proba-
bilities, i.e., the probability of making a transition to a specific
future performance State given data pertaining to the Student's
current performance .state. Performance is expressed in terms of
mastery, a theoretical construct that Is defined in the paper. State
vectors indicate either the probability of mastery or the'degree of
mastery. The current state Vector can be computed from available
observed criterion test scores. Three examples are included which
indicate how transition matrices may be computed. 'An.example is also

.

provided which shows how the model.can be used to predict future
performance. Finally, a research application and a management applica-
tion of the Markov.model are mentioned,

0

3. Airasian, Peter W. An Application of Mastery Learning Strategy.
Psychology in the Schools, Vol. 9, No. 2, April 19727 pages 130-133.
EJ 057 890.

Nongraded diagnostic progress tests, individualized remedial procedures4
and criterion-referenced grading standards were utiliied n an effort
.to'help all students attain final course mastery. The strategy enabled
80 percenE of the students in a graduate level Testing Methods.course
o attain final course mastery.
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4. Alvir, Howard P. Applyin- Mastery Learning in the Classroom. December
1975. ED 113 352. Not a ailable in hard copy.:

This booklet is intended for ursing education tea hers, and provides
theft with the product and process that was success4illy Used to develop
education learning packets. The booklet contains s x self-paced
modUles which aid the student in the asSessment of the patient and
which have been culled by one teacher from a larger bank of material
organized by Computerized Information System for Nursing Education
(CISNE). The Six modules are' (1) Principles of Observatibn, (2) the

.

Physical Examination, (3) Diagnostic Tests, (4). Vital Signs, (5) Blood
Pressure, and (6) Recording and Reporting. Each of these six modules
includes a stated purpose,.ayocabulary list, behavioral objectives,
evaluation guidelines, and a'study'guide.' Provisions are made for
student evaluation in each module.

5. Andersen, Hans O. SCience Teaching - A Tangled Web. Australian Science
Teachers Journal, Vol. 21, No. 3, November 1975, pageS 61-70. EJ 139.857.

Brialy tracing the hi4ory of science curriculum development in. the
United States, learning\contracts and mastery learning are explained as
two techniques for humanizing science instruction. The main Objectives
for science teaching, the,,rationales, and the claims that must be
satisfied are sUmmarized.

6. Anderson, Lorin W. An Empirical Investigation of Individual Differences
in Time to Learn. Journal oC.Educational Psychology, Vol. 68, No. 2,
April 1976, pages 226-233. EJ',142 034

Results show that student differences in time-on-task to learn to
criterion are alterable and Can be minimized over a seo9Ance of learning

- units given appropriate adaptive learning strategies.

7. Anderson, Lorin W. Student Involvement in Learning and School Achievement.
Paper presented at the annual meeting bf the Ameri,can Educational
Research Association (Chicago, Illinois, April 15-19, 1974). 28 pages.
ED 090 456

The purpose of the study was to investigate the relationship between
selected student characteristics, student involvement in learning, and
achievement. Both naturalistic and experimental studies were conducted.b
In the experimental study, two classes (n 26) learned,a sequence
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of matrix .thmetic by mostery-learning strategies. The thi:d class
(n = 27) learned by more conventional strategies. A significant
positive relationship was found to exist between student involvement
and selected student and environmental characteristics in both studies.
On the final unit, the mastery learning classes scored significantly
higher than the onventional-class on,both student involvementain
fearning and-achievement (p less than .001).

, .

8. Anderson, Lorin W. Time to Criterion: An Experimental Study. Paper
presented at the annual meeting of the American Educational Research
Association (Washington, D.C., March 30 - April 3, 1975). -19 pages.

ED 108 006.

The purpose of the study was to investigate the-magnitude of indiVidual
differences in time-to-criterion and the stability .of these'differences.
Time-to-criterion was defined in two ways: the amount of elapsed time
required to attain'the criterion level and the amount of on-task time
required to attain the criterion level. Ninety students were randomly
assigned to either a mastery learning strategy in which all students
were helped to attain the 85 percent criterion level or to one of two
control claSses. All students learned a three-unit sequence Of pro-
grammed material in matiax arithmetic, .The results of the study
-indicated that time-on-task-to-criterion,and elapsed time-to-criterion
are alterable to the extent that the ratio of the necessary time-on-to-
criterion for the fastest student to the slowest student on Ehe final
unit was approximately one to one and two-fifths. 'Implications for
schooling and school learning are discussed:

9. Annariao, Anthony. Mastery Learning in Physical Education. Paper
presented at the annual meeting of the American Alliance for Health,
Physical Education and Recveation (4ilwaukee, WisConsin, April 1976).
13 pages. 121 772.

This paper discusses the design of a physical education curriculum to
be used in advanced secondary physical education programs and in
university basic instructional programs; the design is based on the
premise of mastery learning and employs programmed instructional
techniques. The'effective implementation of a mastery learning model
necessitates changes in traditional developmental procedures, instruc-
tional strategies, and curriculum design. Changes in developmental
procedures must include development of psychombtor and cognitive
criterion-reference competencies for every learning unit, identification
of competencies to be measured for formative and summative evaluation,
design of individualized instructional materials for each learning unit

8



Consisting of a systematic and progressive series of psychomotor and
cognitive.tasks' and selection of psychomotor and cognitiVe tests or
pre-entry asse'ssment, formative evaluat.ion, and summative'evaluation.
Changes in instructional strategies and curriculum design primarily
involve providing thorough orientation for students and instructors,
setting objectives, and e(ralUating the system. The number"and types of
activities, the proficiency levels, and the evaluation procedures are
determined by the philosophy and objectives of a school and department.
(Included are two program -des,igns which would permit the,implementation
of mastery learning instructional strategies.) ,

10. Bassett, Ronald E., and Kibler,.Robert J. Effect of Training in the
Use of Behavioral Objectives on Student Performance in a Masttry
Learning Course in Speech Communication; raper preserf-ed at the
annual meeting of the International Communication Assu-iation (New
Orleans, Louisiana, April 17-20,, 1974). 10 pages. ED,094 426.

Supplying explicit statements of instructional objectives to learners
is an integral aspect of mastery learning models of instruction. The
purposes of this study were to develop a valid procedure for teaching
students to use behavioral objectives and to determine minimal levels
of competence in using objectives., It was hypothesized that when
objectives are provided for a unit of instruction, subjects trained to
use objectives will score significantly,higher oh an examination
consisting of,items matched to the objectives than subjects not
trained. The subjecti' were 159 undergradnate students enrolled in a
survey course of human communication theory at Florida State University.
The hypothesis was supported by the data, and implications for future
research and classroom application were noted.

11. Bedford, C.M., and others. Contingency Contract Teachink Plastery
Learning) in Introductor Educational Ps cholo . May 1972. 26 pages.
ED 071 56'8.

During 1971-72 of 487 students in 2 Introductory Educa;Tional Psychology
classes, 123 students chose to take a lecture course and 364 students
chose a mastery learning class. Despite constraints on interpretation,
it was concluded that in this particular situation students acquired a
knowledge of vocabulary, principles and concepts at least as well by
mastery learning as by lecture-discussion methods. In addition, even
in a clabs of more than200, in contrast to lecture procedures, the
mastery learning procedures provided for vastly increased one-to-one
interaction between the student and instructor. More than 90% of the
student respondents to an opinion survey felt that mastery learning



should continue to be'offered as, an optidh fOr this course. Mastery
learning students liked the clarity.of goals, the chance to work at
their own speed in their own eime, and the attainment of course'
credits by means of unit tests with immediate reinforcement. In
contrast to lecture studenea, many mastery learning g'tudents expressed'
self-change ift terms of their own learning processes rather than in
terms of course content.

.

`t.

12. Beets, Charles. Auto-Tutorial Mastery Learning in Biology,,in Proceed-
in s: Annual Illinois Junior'Colle e Conference (Chica o Ilinois Ma
11-13,_ 1972). Springfield: Illinois Junior College .Board, May 1972.
69 pages. ED 073 754.

The mastery learning strategies used n a general biology courge ai
Parkland College are described in detail.

13. Besel, Ronald. A Comparison of Emrick and Adam's Mastery-Learning
Test Model with Kriewall's Criterion-Referenced Test Model. Lov" r
Alamitos,,CalifOrnia: Southwest Regionalaboratory for Edu iional
Resource and Development, April'1971. 17 pages. ED- 111j84

The assumptions of the Criterion Referenced Test (cAT ) Model proposed
by Kriewall are compared to those of Lmrick and Adam's Mastery-Learn-
ing (MO model. Testing, in the context of ipStructional management',
serves three general purposes:' performance.svaluation (achievement of
objeceives), placement (classification of,. students for instruction),
and diagnosis.of learning deficiencies./ Both of the test models
discussed here assess the achievement Of objectives; they differ in
-the types of objectives for which they are best suited'. Both test
models have potential usefulness for making placement decisions, but

'.onlythe ML model isliiely.to be useful in.diagnosing learning
deficiencies. -The applicability of each model for instructional
management decisions is discussed.

14. Besel, Ronald. Mastery-Learning_Decision Varkables. Los Alamitos,
California: Southwest Regional Laboratory for.Educ4tional Research
and DevelopmenfAugust 1971. 24 pages. ED 111 845.

Th1J1astery Learning Test Model is extended, and methods for estimat-,

ing,prior probabilities re described An'adjustment matrix is used
to transform a probability of mastery measure 4nd empirical methods
for estimating adjustment matrix parameters art derived. Adjustment
matrices are interpreted as indicators ofAnstructional effectiveness
and 'as evidence of the existence of learning hierarchies. Two decision
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variables are considered: probability of mastery for an individual
and proportion in mastery for an instructional group. Discussion of

the reliability, complexity, and interpretability of these decision
variables and their comparison with decision variables from other
test models is also included.

15. Besel, Ronald. Using Group Performance to Interpret Individual
Responses to Criterion-Referenced Tests. Paper presented at the annual
meeting of the American Educational Research Association (New Orleans,
Louisiana, February 25-March 1,. 1973). 10 pages. ED 076 658.

The contention that interpretation of a studenOs performance on a- .

criterion-referenced test should be independent of the performance of
his classmates is challenged.- The.Mastery i. arning Test Model, which
Was developed for analyzing criterion-referenced test data, is described.
An estimate of the proportion"of students in an instructional group which
has achieved the referent objective is usable as a prior probability in
interpreting individual responses. Considering instructional group
performance emhances estimates of individual performance.. Correlational
data from a set of test items amd a representative population of students
are used to estimate the reqUired_item parameters.

16. Besel, Ronald. Using Group Performance 6 Interpret-Individual Responses
to Criterion-Referenced Tests. PrOfessilonal PaPer 25. -Los Alamitos,.

.California: Southwest Regional-LabOtatOry.for Educationai-ResearCh and
Development, June 1973. 13 pages. ED 129 910."

The contention is made that grotip performance data are useful in the
construction and interpretation of criterion-referenced tests. The

Mastery Learning Test Model, which was developed for analyzing criterion-
referenced tests data, is described. An estimate of the proportion of
students in ari instructional group having achieved the referent
objectives is usable as a prior probtbility in interpreting individual
responses. Considering instructiOnal group performance enhances
estimates of,individual performance. Correlational data from a set
of test.items and.a representative population of students are used to
eatimate the required item parameters..

17. Beyer, Barry K., and otherS. History Teaching Project: A Project to
Improve Productivity in Teaching at Carnegie-Mellon University through
the Development of Self-Paced Instruction in Undergraduate History.
Final Report. Pittsburgh, PA: Carnegie-Mellon.Univer5-ity, 1975.

119 pages. ED 121 673.
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An experimental, undergraduate African-history course which used
self-pacee,instructional techniques is described and evaluated in this
project report. The project was initiated to assess the effectiveness
of dne Personalized System of Instruction (PSI) in undergraduate history-
instructiov Thirty-two students from Carnegie-Mellon University partic-'!,
ipated in .the experimental course. In the course students moved at their \
own paces, using written study guides, taking mastery tests at the end of
each Unit, and meeting with proctors to evaluate their progress. Large
group lectures were used for instructional"purposes. Content focused on
the history'of Africa south of the Sahara and on a specific problem,-
solving strategy as well as selected analytical skills. )The findings
indicated that the students in the experimental class learned more than
the control classes and were more enthusiastic about the instructional
technique. The report is divided into 0.40 sections. Part 1 includes
descriptions of the project, the experimental course, resu2ts of the
course evaluations, and changes in the experimental version of the course
resulting from the course evaluation. Part 2 presents some guidelines
for ccillege faculty inerested in considering the particular type, of
self-paced learning used in this ptoject. This section describes the
conclusions of the project, analyzes the strengths and weaknesses of the
instructional approach,:and examines some implications of this form of
self-paced instruction for undergradu-;ce history teaching and under- .

graduate education in general.

18. Block, James11., Ed. Scliciols,Soctiri.. Articles, !

based on papers presented at the Society, Schools,-and Mastery_Learning\
Symposium of the American Educational Research Association Convention 3!,1
(1973). New.York: Holt, Rinehart and Winston, 1974: 148 pages.
ED 093 835. Available only from Holt, Rinehart and Winston, Inc.,
383 Madison AvenUe, New York, New York 10017.

!!This book is a collection of essays on mastery learning, which is defin
P
d

as an instructional phiIoSophy that asserts that under appiopriate
instructional conditions ysprtually all, rather than some, students can !

learn most of what they-ate)taught. The articles in this book are based
on a symposiumi Social scientists were.contacted and asked'to respond tb
the following question from the standpoint!of their particular discipline: -
"If mastery \learning could be successfully implemented, then what would,
be the iMplications for the school and society?" The,book is divided
into two parts with three essays in each part. Part 1 focuses on the
"if" portion of the question,. It is intended to introducethe reader to
the current state of mastery learning theor,, practice, and research and
to set the stage for patt 2. Part 2 centers on the "ellen" -port-ion of
the question. It is intended to sketch oui some of the theoretical
implications of mastery learning and to highlight some of its practical
administrative implications.

12
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19. Block, James H. Student_Evaluation: _LL_Lag of Mastery

Performance Standards. .Paper presented - ....,onual meeting of the.

American Educational Research Association (Chicago, Illinois,

April 1972). 28 pages. ED 065 605.

When the task of evaluating student learning is carefully considered,

two major problems emerge. One is the gathering Of the most appropriate

and precise evidence possible about the learning. The other_ig-the

-setting of performance standards against which this evidenee may be

weighed and the adequacy'of each.student'slearning-judged. This

paper had focused on the Problem of setting performance standards for'

Use in strategies for mastery learning'. _The paper'with the argument

that a key variable in the design of:these 'strategies are the mastery'

performance standards which students are helped to attain throughout-,

their instrUction. It'was_pointed out that presently there are no

procedures for setting;s6Ch standards Next, an attempt was made to_

formulate one such procedure. The-approach developed utilizee students'

future learning, i.e.,,their scores on a set of desired; end7of-instruc-

tion learning.outcomes, as a criterion for determining the mastery

performance levelwhich students must attain at any stage in their

,instruction. Finally, the paperrepOrted au experiment designed to

explorerhe feasibility of Lhe approach proposed. The experiment was

designed to test the assumption that the performance standard which a

student attains over each segment of his instruction haa important

implications for his realization of the desired, end-of-instruction

learning outcomes. In general, the experiment's results confirmed the

assumption tested.

20. Block, James.H. Student Learning and the-Setting of Mastery Performance

Standards. Educational Horizona, Vol. 50, No. 4, Summer 1972, pegefit

183-191. EJ 068 622.

The arbitrary setting of mastery performance levels is only tenable if

the attainment of thaL level throughout an instructional sequence will

yield greater learning outcomes than the'non-attainment of that level,

and if the attainment of the selected level will tiroduce approximately

the.same outcome as would attainment of 'other possible levels. To

test these hypotheses, 91 eighth-graders were divided into five.groups

and taught matrix arithmetic.
Sixteen students in each class were

assigned to mastery treatments, where each treatment htlped the

student reach a particular performance level, .i.e., 65, 75, 85, or 95,

percent of the material in each unit. The other students in each

class were assigned to a non-mastery treatment. Achievement, learning

rate, transfer, retention anc1attitude were Measuredwith pre- and

posttests. Results are discussed, along with implications for further

research in the areaof mastery learning.

13
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21. Block, James H. Teachers, Teaching, and Mas Ly Le, Today's

Education, Vol. 63, No. 7, November-December 1973, ; 30736.

EJ 087 190.

A groupbased strategy for mastery learning, exemplified by the work
of Benjamin S. Bloom, is presented, with a detailed discussion,d17 the
accompanying operating procedures, and its implications for the
classroom teacher.

22., Block, James H. Toward the Setting of Mastery.Performance Standards
in Veterinary Medical Education, in Learning Experiences, Proceedings
of the Symposium on Veterinary Medical Education ,(June.1821, 1972).
150 pages. ED 081 617.

This presentation consists of three parts. First; one reason why the
best possible mastery standards are needed is suggested and then some
charaCteristics of an ideal standard are proposed. Next, some techniques
for setting standards which begin to approach this ideal are developed.
Finally, a few of themany issues often encountered with the standard7
setting problem are sketched.

23. Block, James H., and Tierney:Michael L. An Exploration of Two
.Correction Procedures Used in.Mastery-Learning Approaches to Inatrc-
tion. Journal of Educational Psychology,. Vol. 66, No. 6, Decembee 1974,.
pages 962-967. EJ 118 385.

This study investigated the impact on college students' grades,
achievement, and attitudes of. the respective "correction" procedures-
used'in Bloom- and Keller-type.mastery.learning strategies. Forty-four
male and female students were taught EUropean historiography using a.
2 X 3 factorial, Pretest/No Pretest.X Bloom-Type Correction/Keller-Type
Correction/No.Correction design. Thelindings indicate that-periodic
correction can improve at least.the students' ability to apply the
course material, but only if it is accomplished as in Bloom's strategy.
The findings also suggest that pretesting can increase students' ability
to apply the course materials and"their attitudes toward history.

2 . Bloom, Benjamin S. 'Learning for Mastery. Instruction and Curriculum.
Regional Educational Laboratory for the Carolinas and Virginia.
Topical Papers and Reprints, Number 1. Chicago, Illinois: University
of Chicago, Dept. of Education; Durham, North Carolina: Regional
Educational Laboratory for the Carolinas and Virginia. Reprint from
Evaluation Comment, University of California at Los Angeles, Center

14
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-for the Study dr Evaluation of Instructional Programs, May 1968. Also

available from the Regional Educr al Laboratory for'the Carolinas,

- and Virginia, Mutual Plaza (Ch- 11 and Duke Sts.), Durham,
North Carolina 27701. 12 plz- 419.

Most students, perhaps over 90 puL. 1., can master what teachers.hwre
to teach them,.and it is the task of instruction tOfind the means
which will enable students to master the subject under consideration.
A,basic task is to determine what is meant by mastery.of the subject
and to search for methods and materials which will enable the largest
propoftion of studenta!Ao attain such mastery. That is, thebasic
task in education is to find strategies which will-take individual .
differences into consideration but in auch a way as to promote the.-
fullest development of the individual. The thesis of this paper. is
that, to promote mastery learning, five variable must be dealt with

.effectively: (1) aptitu4e for kinds of learning, viewed as.the amount
of time required by the learner to attain mastery of,the task; (2)
quality of instruction, viewed in terms'of its approaching.the optimum
for a given learner; (3)-ability to understand instruction, i.e.., tO
understand* the nature of the task and the procedures to follow; (4)
perseVerance, the adount of time one is willing to spend in'learning;
and (5) time allowed gor learning, the key to mastery.

25. Blood, Benjamin F.. Time and Learning. American Psychologist, Vol:,29,

No. 9, September 1974, pages 6827688. EJ 105 074.

Arguing that a thorough understanding of tiMe and its us6 in school
learning may help improve the schools, the author reviews the research
pertaining to models of school: learning, mastery learning, and the
,parameter of time in'the learning process.

26. Branchaw, Bernadine F., and Young, Ron C. Mastery Learning in Type-

writing. Journal of Business Education, Vol. 50, No. 8, May 1975,

pages 336-337. EJ 118 922.

The article illustrates a way typing students, with the guidance of a
competent teacher, can individually progress toward prescribed compe-
tencies with the typewriter. The students are graded on how many
assignments are completed and deemed "mailable" by the teacher. This
grade may be combined with grades for timed writing or production rate
for the final course grade.

27. Brandt, Ronald. On Mastery Learning: An Interview with James H.

Block. Educational.Lpadership, Vol. 33, No. 8, May 1976, pages 584-589.
EJ 145 528.
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In this interview, James Block explains the model of mastery learning,
which he developed with Benjamin Bloom; according to whiCh individual
differences in academic ability are lessened by appronriate teaching
methods'.

28. Breland, Nancy.S,and_Smith, Marshall P. Cognitive and Affective
.

.Outcomea-of'PSI Mastery Programs as Compared to Traditional Instruction.
Paper presented at the annual meeting of the American Educational
Research Association (Washington, D.C., March 30-April '3, 1975).
14 pages. ED 108 985.

While considerable research has been reported on cognitive Out-COmes of
Personalized Student Instruction (PSI) courses modelled on Keller's work,
little information about affective outcomes of the PSI is Available,
Is this study three meth'Ods of instruction including an introductory
psychology PSI with no formal classes, an educational psvi.hology with
some formal.classes, and a traditionally-taught introduct Ty psychology
with all formal classes were used to investigate affective outcomes.
Students respond-F-2 ta 12Jtels dt,:igned to_saMple vario.. 'evels from
the Taxonomy of cational Objecti-s1-:Affective DOMei in the laat .
item students rc.ed all the-course: theTwere taking ti Alester from
most favorite tc !ast-favorite. The results indicated n. ;gnificant
differencesinctive outcomes. Combining scores act:, 11 items
shoFed-a-irery s-- .1 advantage for the PSI students. It a ...L:ar that

PSI students, w, , are not exposed to a program ih a forms classroom
situation, show no affective di'sadvantage when compared to traditionally
taught students.

29. Brennan, Robert L. The Evaluation of Mastery Test Items.. Final Report;
255 pages. ED C92 593.

The first four chapters of this report primarily provide an extenaive,
critical review oi the literature with regard to selectea aspects_of
the criterion-referenced and masterT testing fields. Major topics
treated inciudr,; .a) definitions,. L-istinctions, and. back6round, (b) the
relevance of c_ar cal test theoiT, .(c). validity and procedures for test
construction, (d) tesi, reliabilityChapter V provides a treatment
of criterion-r. -,renced and mastery item analysis and revision procedures
when items are ored in the classicel correct/wrong manner. Chapter VI
treats an alterna:ive to the classical procedure for administering and
scoring items. This procedure employs the subjectivsprobabilities
typically associated with confidence testing in order to obtain pseudo-
classical sCores. Theae scores, which have not been considered elsewhere,
appear to be very Useful for item analysis purposes since they have most
of the advantages and few of the disadvantageS of both classical scores
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,end subjective probabilities. Chapter VII provides an analysis of a
set Of data colleCted to illustrate many of the statistics and procedures
discussed in Chapte V andliI. One of the appendices provides the manual\\
gor an extensive tes, scoring and item analysis program that uses student
subjective probabilites as input.

30. Burke, J. Bruce, and othez6. Competency Designs for-d More Humane.
Education. Paper presented at the annual meeting'of. the Association
for Educational Data Systems '(New Orleans, Louisiana, April 16-19,
1973). 11 pages. ED 087 421.

A computer-assisted, mastery lea ning model has been developed for a
teacher education program. I! is based :n.1 the.assumptions,that
individuals should cv ,r61 ther on limes and that technology should

,
be used to expand the -.A.ve.ae of huma chaice. The Model uses a systems
aPproach to Organize t.ki curr cular and enYironmentalvariables
of instruction; in addio71. ,wdents partitipati7'in decision-making,
instruction is modula7 litaster'i criteria are used, the affective side
of learning is attendet zu. ilLd an enhanced self concept for the
student is sought. Studentt- oin small groups, interact with an
Academic counselor, and havt _Ic.cess to'a Learning Center-with varied
reszurce personnel. rinkey eocc educational experiences according to
their interests and e1, computer to help put themselves through
ins,.:ructional m)drles :omponenta include the statement of
obje,:tives, pre-testi 'h, presentation of instructional material,
reference to resourte ,nd post-testing. Implementation strategies
include, among others, -',IfY,,nars, small group in truction laboratories,
computerassisted institioo and auto-tutorial essions.

31. Burrows, Chw.les K.. a
Learning Straz-egy on
meeting of the Americ:. Educe

: D.C., March 30-April

James R.% The EffectS of a Mastery
ant. Paper presented at t-e annual
-Lionel Research Associatio: (Washington,

13 pages'. ED 109 240.\

Bloom has argued that most stAentsi not.just a few, should be able to
do top quality school work 4ven appropriate instruction. Mastery
learning, which includes fi ,,,ent diagnostic testing foliced by
remedial instruction, proposed as an efgective str tegy for
increasing pupil achieve. In this study, teachers used maetery
learning strategy with c ,I,J.tary school students in a geomet y unit.
An analysis of the data itio:_cated that low mathematics aptitud fourth
graders taught using a masrery strategy achieved at as high a 1 vel as
high aptitude fifth gra,l-. :aught in a more conVentional manner
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Butler, F. Coit. "Learning. for Mastery: A Formative Evaluation Quiz
to Test Your Knowledge of Bloom's Concepts,",in Handbook on Fortative
-and SUmmative Evaluation of Student Learning. New York: McGraw,77Hill,
1971.- 23 pages. ED 068 508. Available only from Van Valkenburgh,
Nooger and Neville, 15 Maiden Lane, New York, New York, 10038
($0.40).

4 new Formative Evaluation Test onlnoom'Apaper "Learning for Mastery"
is presented: The self-instructional quiz has.the principles.of
masterY learning in it, features instant knowledge of results coupled

' with prescriptive feedback, and has a non-Punitive student self-scoring
and item7-of-difficulty identification system. It should be an effective
exercise for indoctrinationin the important\concepts ofthe Bloom
learning philosophy and in the implementation of fOrmative evaluation
testing. The test packet .comes complete with a reprint of the Bloom
articlsand. is suitable for Use as a clasS demonstration/experiment ,

for education or psychology students.,
.

33. Carlson-, John-G., and Minke, KarlA. Fixed and AScending Criteria for
Unit Mastery Learning. Journal.of EduCational PsyChology, Vol. 67,
No.1, February'1975, pages:'-96-101. EJ 118 399.

Mastery criterion manipulation, may.produce dramatic behavioral effects.
Results of a study investigating three undergraduate classes indicate
that the_90 percent criterion clisss was inferior to beth tha80
percent and the varied 60-90 percent criterion:class On,Several'
measures, including degree of accuracy and final gnade:'

34. Carmichael, Dennis. Mastery Learning: Its Administrative Implications.
Paper presented at the annual meeting .f the American Educational
Research Association (New Orleans, Louisiana, February 25-March 1,
1973). 13 pages. ED--075 946.

This paper is based on two premises. The first is that there are five
conditions of readiness which determine the success or failure of
educational innovations Such as.that of mastery learning, These are:
(1) The desire to change the status quo, (2i_a systematic management
process, (3) effective leadership, (4),a_rocaptive teaching,staff, and
(5) financial resourcefulness. The second premise is that instructional
innovations; including maStery learning will bc successfully implemented
and will persist only when the teething staff, adminstration, board,
students, and patrons work tOgether to (1) assess student learning
needs; (2) analyze existing edubational goals, objectives; and instruc-
tional programs; (3) derive new goals, objectives, and programs based
'on needs assessment and problem analysis; (4) implement and monitor
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.revised prngrams, including instructional innovations; and (5). evaluate
the outcomet of instructional innovations; The assertion is also made
that the lack of, or the weakening of, any of these conditions
lessen the chances of successful and lasting educatiOnal innovation.

35,, Collins, Kenneth. An Investigation of-the Variables of Bloom's Mastery
Learning Model for Teaching Mathematics. Paper presented at the annual
meeting of the American Educational Research Association (Chicago,
Illinois, April 1972). 20 pages. ED 065 596.

The purposes of this study were to examine and evaluate the importance
of three variables of Bloom's mastery learning model. The variables
studied Nrere specificatinn of objectives, ute of diagnostic-progress
(d-p) tests, and use of alternate tesources. The study used four
seventh grade and four eighth grade classeseach grade classes were
pretested each semester on course objectives.\ .1herel_wias no significant'
difference among the'classes at the .25 levelj:-.EaC14s6 toolOchapter,
unit, and semester (posttest) exams based on-the.objeptives. The first
semester eighth grade classes received.four dliffereny treatments:: no
variables.(control-class), behavioral objectives, COo(jectives and daily
ungraded d-p tests with.recommendations, objectives and d-p testp with
recommendations that included oiternate resourcs. There was Oignifi-
cant difference between.the control class and eavi treatment ,class.
Using second semester seventh grade classes, a compvison between a
control class and a class using daily,ungraded d-p tests with!recommen-
dations was significant at the .05 level. The'resules indicate that the
use of either a list of specific objectives or.dp%teitS-With recommen-
dations is sufficient fot 4 significant increase in student mastery of
the objectives. The second semester seventh grade classes received four
different treatments: no'variahles, general objectives, specific
objectives, and daily ungraded d-p-tests with recommendations. There
was a significant difference between classes using specific an t:. general
oblectives at the .10 level.

36. Continous Progress Program Inservice Materials. Chicago, :11inoit:
Chicago Board of Education,. 1971. 196 pages: .ED 077 914. liard copy
available --;FIly from the Chicago Board of Education, 228 N. LaSalle Street,
.Chicago, 1.___Inois 60601.

.'. The Continu_ous Ptogress Program of the Board of Education for the city of'
Chicago fo:_uses on the improvement of educarion for the individual child
and the upszrading of educational practices -zad techniques. The philosophy
of the program is based on the individualized rate of teaching and learning
of the puptl. Its planning and organization is dependent upon the involve-
ment of teachers, administrators, students, and parents. Behavioral
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objectives, maCtery-learning, specialized learning problemp rnir
curriculum development aids are included in the c_
program. Various teaching approaches are used, with an emphasis on
the need fp: individualization. The King School Reading and Mathematics
Skills Charts are empluyed as aids in curriculum development along with
the'Schubert School Continuous Syllabus. 'The program stresses:the need
for flexible classrooms, continuous communication with parents, and an
accurate pupil aValuation. (A three-page' bibliography is included along
with forms used for communication with parents and evaluation Of pupils.).

37. Contreras, Gloria. Mastery Learning: The Relation of Different Criterion
Levels and Aptitude to Achievement. Retention, and Attitude in a Seventh
Grade Geography Unit. Ed.D.'Dissertation, University of Georgia, 1975.
Also available from Geography Curriculum Project, 107 Dudley Hall, Univer--
sity of Georgia, Athens; Georgia 30601 ($5.00).. 230 pages. ED 111 730.

This study is an assessment of the effect.of three criterion mastery
levels and aptitude On the achievement,'retention.,:and-attitude-of
seventhgradeatudents using a population geography text. The three'
criterion levels used_were 90 percenz, 80 percent, and.70,pernent of the
correct responses on each of 41 lessons in "Population Growth.in the
United,States and Mexico." Aptitude waafteasured by a word meaniag text..
Aptitude was ajnjor'indeperident var:able because of_the preiise that
mastery procedures may overcome,achievement difficulties of-low,aptitude
students. Contrary to most of,the literature on maCterylearning,
results indicate that mastery on formative exercises Aid not eontribute,,
to higher levels cf achievement on the summative test.' The study also
failed to show that achievement,retention, or attitude toward the uait
differed among the three criterion groups. The study confirmed that' -7
previous knowledge, as measured by a word meaning test, was a more
potent fac:or in achievement than were differential,criterion levela.

CoUrtney, E. Wayne, A Report-of the Individualized Continual Progreib.
Approach to the Teaching of Research Foundations at Stout State -:-.

University. Menomonie, Wisconsin: Stout State'University, Graduate
School, August 1969. 35 Pages. 'ED 041 539.

The major purpose of zhe experience described,in this reportvas to
determine what funct±onal problems tended to develop under an indi-
vidualized continual -3rogress approach When large numbers of students
were' enrolled and mulniple instructional.staff loads were maxiMized.
This report describes: (1) the naturo of the instruction, the basi&
components of which were: self-s(,quencing.,. self-pacing, instructional
packages, 111:1stery learning and JeLyr:oral Objectives; (2) the background
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of the students'involved; (3) the nature of the inst actional team;
(4) the testing facility; .(5)-student responses to t_;:a course in terms
of study tiMe and student attitudes r.oward the cours,E; and (6) reteiltion
patterns. The report concludes with some observatic-2s on the problems
encountered - the Major one of which :eemed to be the difficulty the\
instructional staffraember had in changing his role from classroom \

lecturer to.personal COnsultant and suggestions for conduOting a \

successful course. The Students' Ghide and the research questionnaire\
are included in the appendix.

39. Crehan, Kevin D. Item Analysis forTeacher-Made Mastery Tests. Journal '

of,EdUCational Measurement, VOl. 11, No. 4, Winter 1074, pages 255-,262.

108 463.

Various item seleCtion techniques are. compared on resultant.criterion-
referenced reliability ahd validity. Techniques compared inclhde three
nominal criterion-referenced method's, a traditional point biserial selec-
tion, te4Eher seleCtion, and random selection. Eighteen volunteer Junior

-and-senior high school teachers supplied behavioral objectives and item
pools ranging.from 26 to 40.items. Each teaCher obtained responses froM
four,classes. Pairs of tests of various length were developed by each
item seleCtion method. Estimatcs of test reliability and validity were
obtained using responses independent of the,test construction sample.
Resultant reliability and validity estimates were compared across item-
selection techniques. Two Of the'criterion-referenced item selection
methods resulted in consistently higher observed validity. However, the
small magnitude of imprOveMent over teacher or random seleCtion raises a'
question as to whether the benefit warrants the necessary extra effort on
the part of the classroom teacher.

4,
Cross, K. Patricia. The Elusive Goal of Educational Equality. Adult

Leadership, Vol 23,. No. 8, February 1975, pages 227-232. EJ 110 583.

Higher education is beginning-to place emphasis on process rather than
on selection, and educators.are increasingly willing to-deal with
Andividual differences in learners. Three teaching models illustrate

the continhu f change: (1) the remedial model, which at.,..wpts to

"ccrrect" Avidual diffe .2nces.at this point of entry into college;
-(2) the educator's model, which uses Bloom's or Keller's plan to insure
that all students reach a certain level of mastery before graduation;

,
and (3) the pluralistic model, which insists that learners can enter
c,211ege with differences, can proceed through college in varied ways,
and can exit from college with different competencies.

. Cross, K. Patricia. Mastery Learning: The New Classroom Revolution.
AGB Reurts, Vol. 18,, No. 4. uly/August 1976, pages 21-28. EJ 143 152.
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A new idea is catching on fast: instead of giving all students the same'
classroom time and grading A to F, give each he time and the teaching
technique he or she needs to master the subject.

42. Davis, William J. The Mastery Learning_and_Conventional Modes of
Instructing_College-Level Composition: A Comparative Study Based Upon
Selected Student Characteristics. Ed.D. Dissertation, Oklahoma State
University, 1975. 132 pages. ED 120 789. Available only -rom University
Microfilms, P.O. Box 1764, Ann Arbor, Michigan 48106 (Order No. 76-9657,
MF $7.50, HC $15.00).

This Study investigated the validity of the research Methodology which
sought to compare methods of instruction through the application of
univariate statistical procedures, to contributp-M the development of
the theoretical position which contended that students of different
abilities, needs, 1)references, and.attitudes should be differentially
instructed, and to yield informatiOn-which may'be used to Counsel and
guide students in their choices of'instruction. -Gonventional.and,.
mastery-methods of instruction Were employed to instrUct over'500.
freshmen English composition student. It was found that there was no
significant differenr.e between the mastery learning and- conventional
modes of instruction; different "kinda" ofstudents achieved different ,

levels of "success" between the two m6des of instruction; and the .

student was a significant variable in the instructional process, but not
the major variable.

43. Deaton-, William L., and others. Grade Expectations Within a Mastery
Learning. Strategy. Paper presented.at the annual Meeting of the Aterican
Educational Research Association (San Francisco,.California, April 19-23,
1976). 16 pages. ED 126 105.

Finalcourse grade.expectations.6f stndents in two models of instruction
(mastery and nonmastery) were investigated. The intent of the study was
to, examine expectations between groups and to analyze,within-mastery
effects on.self-perception of performance. Using preinstruction grade

' expectation, postinstruction grade expectation, Grade Point Average
(GPA)and number of formati\ ... exams taken as independent varlables'and
final exam scores as the criterion, relationships were obtained through
stepwise multiple correlation analysis. Results suport the validity of
the feedback mechanisms within the mastery ntrate.0 in relation to a
more accurate self-assessment of knowledge level end expected grade from
re- to post-instruction.

44. Decker, Dwight F. A Comparison of Criterion-Referenced and Norm-Referenced
Approaches to the Teaching of Physical Science. Ee n. Procticum, Nova
University, June 1974. 23 pages. ED 100 438.
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A criterion-referenced approach to a physical science course for

nonmajors was implemented at Rhode Island Junior.College. The basic

unit of knowledge for this study was motion and the related topiCr were

force, work,-energy, power; and momentum At completion, each student

was expected to exhibit the ability to: "(1) use energy More'efficiently,
(2) provide better for his awn safety and the safety of others, and

(3) have'greater appreciation forthe interrelationship of all forms of .

energy. Instruction was designed to allow mastery by each-student.
Students could repeat mastery exams until they achieved a mark for

evaluation that met their own aspirations for the course,.jables and'

graphs were used_ to indicate the succesi of the criterion...referenced .

.
approach as oppoSed to the norm-referenced aPproach, which was used for

this course previOusly.: .Wnen results from an evaluation'exam,given to.

Students from both approaches were compared, Oe''Criterion-referenced

group averaged.10"points higher than the normi-ref.,:xenced group. In

.addition,the'criterion7referenced group expressed high satisfaction
with the course and indicated a ,desire to take more courses. usinkthe

Same approach.

45. Detheux,.M., and'others. From_Compensatory Education to Mastery _

Learning. London Educational Review, Vol. 3, No. 3, Autumn 1974,

'pages L1-50. EJ 131 967..

Research on-reading and_mathematics in two first year classes in a

.

working class district ia discussed.- _One class was taught using the

mastery learning approach, which attempts to help every Child attain

.

operationally defined objectives; the other class was taught,in tbe

traditional manner.

46. ADiBiasio, Guy N. Mastery. Learning: Implications for the English

Curriculum. Ehglish Education, Vol, 4, No. 2, Winter 1973, pages

106-115. EJ 079 126.

. A basic task for all teachers is to determine what we mean by "mastery

of a subject" and to search for the methods and materials which will

enable -the largest proPortiorCof our students to attain such mastery.

Blooms'a-, strategy for mastery learning includes definingthe cumulative

sequence, the purpose and the'content of a specific curriculum. The

iMplications of this strategy tor English teachers is diacussed here.

47. Earle, Richard A. .Reading Education for Secondary School. Content Areas:

Genesis and Rationale. Teacher Education Forum Series. Vol. 2, -No.,

Bloomington: Indiana University, School of Education, February 1974.

14 pages. ED 099 317. Available only from the Division of Teacher.

Education, 325 Education Building, Indiana Univeraity, Bloomington,

Indiana 47401. 23
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This paper describes the development of a course in secondary school
reading methods which was designed to meet the diverse needs and
objectives of students who intend to become either content specialists
or reading specialists. Students are presented with 23 instructional
objectives from which they choose the oneswhich satisfy their needs.
Each of the objectives is accompanied by an instructional unit which
consists of (a) stateMent of the purpose of the.unit; (b) statement of
objective; (c) pretest or formative test; (d) basic text and,references;
(e) other learning alternatives, including audio or video tapes; (f)
posttest or mastery task; and (g) student evaluation okobjectives,
procedure, materials, and self. The course combines some of the
characteristics.of, hut is not limited to, competency-based teacher
education, mastery learning, and criterion-referenced testing. The
paper includes a brief description of each of the 23 instructional

48: Eastmond, Jefferson N. An Assessment of Educational Needs in the San
Francisco South Bay Area of California. Project BASICS. Salt Laker City,

Utah: World-Wide Education and Research Institute, 1971.. Available in
three-booklets: 56 pages, ED,082 304; 46 pages, ED 082 305; 55 pages,
ED 082 306.

Project BASICS attempts to determine which of the successfully demon-
strated reading and mathematics strategies will'produce mastery learning
for different typeS of students dn-tevms of their.individual character-.
istics and needs. It focuses on the discovery'and implementation of
alternative strategies for mastery learning with an innovative school
_setting. The overall objective is'to proyide solution strategies for
students (K-3) to result in 90 percent of the project.students achieying
at the same mastery level as ti,e top 20 percent of Califorilia students
in normal classroom situations. The.project seeks to resolve the'problemi
of reading, communications Skills, and mathematics deficiencies by using
the seven basic seeps of the scientific methOd in its system approach to
,education planning and problem solving: The first'bOoklet of the series
describes the steps taken to identify the Critical needs,in the South Bay
Area; the second booklet is-devoted-to translating these identified needs
into problems and constraints; and the third booklet deals with analyzing
these problems for objectiver

.

-49. Edmonston, Leon P:, and,Randall, Roberts. A Model for Estimating the' .

Reliability and Validity of Criterion-Referenced Measures. Paper
presented at the annual meeting of the'American Educational Research
Association (Chicago, Illinois, April 1972). 21 pages. ED 065.591.

-A decision model designed to determine the reliability and,validity'of
criterj.on referenced measures (CRMs),is presented. _General procedures *.

which pertain to the model are discuSse&as to: Measures of relation-,
sHip,'Reliability, Validity (content, criterion-oriented, and construct
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-validation), and Item Analysis. The decision model, presented in an
appendix, includes two sectionsValidation Procedures for Criterion
Referenced Measures: Unit Tests, and Validation,Procedures for
Criterion Referenced Measures: Mastery Tests.

50. Iller, M.L. Individualized Learning Using TV: Educational Broadcasti4,
Vol 8, No. 4, July-Auguat 1975, pages 27-32. gJ 123 000.

A tea er-managed system of individualized mastery learning, as imple-
mented.by the Fremont Unified School District in Fremont, California,
is desc ibed.

i'51. Ely, Donald, and Minars, Ed'. The Effects of a Large Scale Mastery EnvirOn-.
ment on Students' Self Concept. Journal of Experimental EduCation, Vol. 41,
No. 4, Summer 1973, pages 20-22. EJ 088 825.

The Tennessee self-concept scale was used to measure the self.-concept of
eighty-eight college freshmen at the endOf their first semester in college.
Forty-four of these students had been randomly assigned to a large scale -

mastery learning environment, and the other forcy-four Were randomly
assigned to conventional classes. T-test ratios indicate that.lhe mastery
learning students have higher self-concepts than do their conventional
counterparts.

52. Emrick, John A. An Evaluation Model for Mastery Testing. Journal of
Educational Measurement, Vol. 8, No. 4, Winter 1971, pages 321-326.
EJ 048 077.

Moting the desirability of the current shift toward mastery testing and
criterion-referenced test procedures, an evaluation model is presented
which Should be useful and-practical :for such purposes. 'This model is
based on the assumptions: .(1) that the learning of fundaMental skills. .

can be considered all or none; (2) 'that each item response on a singlei
skill test rep.resents an unbiased sample,of the example's true mastery
status; (3) that measurementerror.occurring on the test (as estimated
from the average interitem Correlation) can be,of only one type for each
examinee; and:(4) that through.practical and theoretical considerations
of evaluation error costs and item error,characteristics, an optimal
Mastery criterion can be calculated. Each of these assumptions is
discussed and the resultant mastery criteria algorithm is presented
along with an example from the Individually Prescribed Instruction
(IPI) math program.

53. Epstein, Kenneth I., and Knerr, Claramae S. Zriterion-Referenced Test
Interpretations of "Classical" MeaSurement Theory, Paper Presented-at
theannual meeting of the American Educational'Research Association
(San Francisco, California, April 19-23, j.976). 13 pages. ED 126 154.
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The literature on criterion-referenced testing is full of discussions
concerning whether classical measurement techniques art.:Aopropriate,
whether variance 's necessaiy; whether new indices of reliahility are
needed, and the Like. What-appears to be lacking, however; 16 s'clear
and eiMple discussion of why the problems,occur. This paper suggesta
that many of the results obtained when classical teChniques are,applied.
to criterion-referenced.tests, particularly in the context of mastery
learning, are perfectly reasonable, interpretable, and should be,ekpeCted.--

,.

54. Fadil, Virginia Ann. More Understanding and.Appreciation: Learning for
Mastery in Literature Course. TESOL Quarterly, Vol. 9, No. 4, Decetber. ..
1975, pages 367-377. EJ 131 091.

A pilot-course in mastery learning in a survey:Course in English litera-
ture'at the Beirut University College is described. The course.was
designed to increase the retention:of knowledge and skills of atUdents,
of another culture, utilizing the lecture-discussion 4ethod, and masterY
learning Concepts.

55. Fagan, James S. The Relationship of Magter PioCedures and'A titUde to
the Achievement and Retention of Trens ortation=Environm ntal Conce ts
by Seventh Grade Students. Paper presented at theannual_meeting.,of. the
American Educational Research Association (San Ftancisco, California,
April 19-23, 1976). 9 pages. ED 123,150.

This study examined the relationship betWeen tWO independent variableg;,
mastety and aptitude, on two dependent variables, achievement-and..

,.retention. Aptitude was measured by:administering the words.,meaning '"
section of the Iowa Test of BasiC.Skills. Achievement-and retention,

'\ were:Measured by a researcher-constrUcted teat. The study involyedjiV
seventh-grade social,studies classes in Dallas, Texas. The. students
,were taught an-instructor-developed geography unit with either:mastery,
or nonmastery procedures. The results indicated that,the,mastery
treatment was not superior to the nonmastery treatment in-eitherachieverr,
ment or retention and that prior verbal ability proved to be theidoMinant

,

-factor in both achievement and retention. References and a listing of,
procedures followed by mastery and nonmastery groups in the exPerimental.
"study are included.

' 56. Fehlen, Joan E. Mastery Learning Techniques in the Traditional Classroom
Setting. School Science and Mathematics, Vol. 7,0, NO. 3, March 1976,,
pages 241-245. EJ 136 702. .

Based on mastery-learning strategies developed by Bloom,,a mathematics'
content coutsefor kosPective eleMentary teachera'was divided into,

. three treatment groups. The first group was allowed'up to.three retakes'
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-

of a unit test if they did not achieve the 90 percent designated mastery
level. TreatMent 2 students who did not Schieve.the 90 percedt mastery
level on a unit test were required to spend one hour receiving tutorial
help on the objectivos missed before they wete allowed to retake the
unit test. The-third group-was-not-allowed-to retake:tests-or-receive
special tutorial help. Results indicated that a designated mastery
level combined with the use of retesting produced consistently higher
mean achievement scores and higher mean attitude scores. The use of

tutorial help did.not affect the results.

57. Fehlen, Joan Elizabeth. A Study of Selected Variables Associated with

Master Learnin in a Colle eiMathOmatics Course for Pros ective
Elementary TeacherS. Ph.D. Dissertation, University of Minnesota, 1973.

252 pages. ED 094.045. Available only from University'-Microfilms,
300 Northeeb Rodd, Ann Arbor, Michigan 48106 (order No. 73-29, 407.'
MY $4.00. HC $10.00).

Investigated was the effec't of diagnostic progress tests and tutotial
help to promote mastery learning on achievement And attitudes of students..
.enrolled in a mathdmatics course for prospective eleMentary teachers.
All students were pretested with an achievement test covering all the

objectives of the course and With both Dutton's and Aiken's attitude

scals. Students weze'blocked into'three ability levels based on the
achievementtest and then assigned to.one of three treatments.. Treatment
I students were allowed.up to three retakes of any unit test if.they did
not achieve the 90.percent mastery level. Treatment II.students who did
not achieve the 90-percent 'mastery level on a unit test were required to

spend one hour receiving tutorial help on missed objectives before they
were allowed to retake a unit test. Treatment III students could not

retake tests. Students were post-tested with an achievement test and

the two attitude teSts. Analysis of covariance was used to analyze data
with ACT mathematics'scores:and pre-measures odattitude as covariates
for corresponding variates. The results indicated that the crucial
factor was the opportunity to-xetake-tests.

58. Fels, Rendigs. The Vanderbilt-JCEE Experimental Course in Elementary.
Economics. -New York: _Joint ,Council Or EduCation, 1974..

Hard copy aVailable from the Joint Co Lmomic,Education, 1212

- Avenue of the Americas, New York, New .) -('$2.60); .95 pages.

ED 102 059.

Alternatives to the standard leeture course in introductory ecodomics
are presented in this series exploring new teaching methods in college

level economics. In this issue "elementary" or introductory economics

taught at Vanderbilt University is described. 'It'srelies on two

techniques: case method.and self-paced,instruCtion. Self-paced

instruction is seen to provide masterAf economic principles_while.
casnstudy reinforces theory,by.applying-it. The rationale for"the
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course and the components of the 'course-techniques to ensure mastery
learning, evaluation plans, use of proctors, record keeping, cost vs.
benefits, course adaptations; and choice of textbooks-are eXplained in
the introduction. The bulk f the document consists of the course.

-syllabus and study guides-for each of the 10-self-paced sections and-
for the final examination. Included in the appendices are an example
of a case study, an article on developing independent problem-solving
,ability in elethentary economics; and textbook alternatives keyed to
the self-paced syllabus. Also provided in the appendix is "The Case
Method in an Otherwise Conventional Course," a course description
containing instances'where case study is incorporated in a,lecture
class. 'An "AfterFOrd" notes changeg that the'authors would like to
make in the content of various sections of'the self-paced course.

59., Fuller, Robert G., ed.,.and:others. Study Modules for Calculus-Based
General Physics. 'Lincoln: Nebraska University, 1975. Prepared at a
College Faculty Workshop (University of Colorado, Boulder, June 23-
.July 11, 1975). Entire set of 42 modules available from University of
Nebraska,_CBP Workhops, Behlen Laboratory of Physics, Lincoln, Nebraska
68588 ($15.00). ED 121 578: 83 pages. Module 1: Dimensions and
Vector Addition; Module 2: Rectilinear Motion,_plus.a trigonometry
and calCulus review. ED 121 579. 82 pages. Module 3: Planar
Motion; Module 4: Newton's Laws; Module 5: Vector Multiplication.
ED 121 580. 75 pages. Module 6: Work and Energy; Module 7: Applica-
tiOns of Neviton's Laws. ED 121 581. 75 pages. Module 8: Conserva-
tion of Energy; Module 9: Impulse and Momentum; Module 10: Rotational
Motion. ED 121 582. '90pages. Module 11: Collisions; Module 12:
Equilibrium of Rigid Bodies; Module 13: Rotational Dynamics; Module
14: Fluid Mechanics. ED 121 583. 85-pages. Module 15: Gravitation;
Module 16-: Simple Harmonic,Motion; Module 17t.:.--rigVeling Waves, plus

a Paktial Derivatives Review. ED 121 584. 92 pekes. Module 18:
Sound; Module 19: Temperature, Heat, and Thermodynamics; Module 20:
Kinetic Theory of Gases. ED 121 585. 86 pages. Module 21: Second
Law and Entropy; Module 22:. CoUlomb's Law and the Electric Field;
Module 23: Flux and Gauss' Law. ED 121 586. 82 pages. Module.24:
Electric Potential; Module 25: Ohm's Law; Module 26:. Capacitators.
Ed 121 587. 85 .Pages. Module 27: tiirect-Current Circuits; Module

128: MagnetiC Forces; Module 291 Ampere's Law; Module 30: Faraday's
1,aw, ED 121 588. 8.3 pages. Module 31: Inductance;' Module 32: WaVe
Properties of Light; Module 33:" Interference; Module '34: Introduction
to Quantum Physics. ED 121 589. 77 pnve-:. 'Module 15: Reflection and

-Refraction; Module 36: Electri Pof s from Continuous
Charge Distributions; Mqdule Prluic_.,.ons. ED 121 590.
75 page.s. Module'38: Opti. in s; Module 39: Diffraction;
Module 40: -Alternating,durrent Circuits. ED 121 591. 63 pages.
Module 41:, Lenses and Mirrors; Module 42: Relativity, and an APPendix.
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This series of 42 Calculus Based Physics (CBP) modules includes study
guides, practice tests, and.thastery testsfor a full-year individualized
coUrse in calculus-based physics a.sed on the Personalized System:of

Instruction (PSI). The units are not intended tc be used without
--oueSide Maferfals; references to- specific-sections-in-fout-elementary
physics textbooks appear in the modules.

60. Garner, Raymond. Mastery Learning: Fact or Fiction? Agricultural
Education Magazine, Vol.47, No. 6, December 1974, pages 123-124, 126.
EJ 105 367.

Is mastery learning an effective strategy in the teaching of vocational
agriculture? .Instructional Management Problems, the individualized
instruction appioach, and performanced based curriculum are topics
investigated in.answering this question.

.61. Garner, William T. .The Identification'of an Educational ProduCtion
Function by Experimental Means. Paper presented at the annual meeting
of the American Educational-Research Association (New Orleans; Louisiana,
February 25=March 1, 1973). 48 pages. ED 075 933.

Jighth grade stpdents; randomly_assigned to three criterion performance
levels, studied matrix algebra using a mastery learning.strategy. Student

achievement, ability, time Spent, and other measures were obtained:, and

minimal variance criter.on performance levels, analogous to production
igOqUants, were attained:. A Cobb-Douglas (log-linear) function was
estimated by regression, with output (criterion levels) exogenous and i

time to'mastery used as a dependent-Variable. The use of,the function
to predict the time required for various student ability and perforlince
combinations is illustrated. Costs and implications for equity/effrEiency,
decisiona in school managemenE and finance are discussed using various
assumptions.

62. Garner, William T. Inputs and Outputs in theEducational Process.
Paper presented at,the annual meeting of the American Educational
Research Association (New York, New York, February 2-7, 1971).
21 pages. ED 075 948.

The purpose.of. this paper is to Aiscuss Some of the'problems and prospects
of applying.production function ot input-output analysis to the process of

schooling. The cognitivr of schooling,is discussed here and is

restri ,.:ed to those asp-y:1r. dly measured by achievement,tests. It is

argued.that education p , function studies should rely

large-scale survey data; T.1 Aat they should initead develop microdata on
actualprocesSes, especially by means of the experimental identification of
production functions.. It is.alsO suggested that mastery learning strategies
can be used as investigatory tools in the Analysis'of educational production

re1ationships.

2 9



6:, Goldner, . stery Learning. _sLructor, Vol 82, LO,
June/July 1 15. EJ .07'2 791.

Mastery learnii have seVeral advantages for student&
a student the f_ _g of control over his environment;,: th. Lndent
acquires self ctn.:L..ience;- and :he str-_-.1ent develops an it. -t in
further learning. ilooes strategy :7- mastery learning udes
several. varie.les 'Iat must be consic,red:v the student's ap.titnde,
the quality of insruction, the student's perseverance,..4nd'the tiMe
allowed for instr,. tion.

64. Goldwater, B.C., and Acker, L.E. Instructor-Paced, Ma.ps7.1eing...for___
Mastery-Performance in an I.ntro4uctory.,,Payai6I6gy Course. Teaching of
Esychology, Vol.._.2,__NoDecember 1975, pages 152-155. EJ 130%296.._

-

Half the .Audents registering in the Introductory.Fsychology course at
the-University of Victoria were assigned to a mastery performance group,
modeled on Keller's principles of mastery learning with the exceptions
tl.,eat it was instructor-paced and it involVed mass testing. The results
suggest that a weekly quiz procedure, when coupled with a .mastery
criterion, is, sufficient to generate olear benefits in performance.
Further research is necessary to clarifY the relative contribution of
a maStery criterion and weekly testing combination in improVing student-
performance.

1

Hambleton,_Ronald K. A Review, of Testin and Decision-Makin Prbcedure
for Selected Individualized Instructional Programs., 1972. -45 pages.
ED 080 592.

Results are presented of an investigation made to.(1) provide a descrip-
tion of the testing models that are currently being used.in selected
individualized.instructional programs; (2). compare three progrrama along
thecomponent parts of the testing model, namely,,selection bf:_a-program
of stud)), criterion-referenCed testing on,the unit objectiVes, assignment
of instructional modes, and f.inal year-end assessment;" and (3) briefly
outline several promising lines of.research-in connection with_the testing
methods and decision procedures for individualized instructional. programs.
The three programs Selected for study were; Individually Prescribed
Instruction, Program for"Learning in Accordance with Needs, and-Mastery
'Learning.'- An introduction, which includes a.brief history, the content.
areas coVered,_and an.indication ofthe extent of implementation, is
provided for each instructional paradigth and art,,ils on 'le testing model
ard provided. kn 's made to pinpoi- points in each

-model, ert,LRiy - uences of the v: le tionE,
relation - of the_"po:,sible' true stat..,Li ul nature." A lengCiy
list of references is included.
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66. Hambleton, Ronald K.

Selected Individualizt.
Research, Vol. 44, No.

Testing models of thrE
Prescribed tnstructior
Needs, and MaSteryLea
importantlines of rese
the quality'of testinE
these and other indiyi:

67. Hapkiewicz, Walter G.

Psychology. Paper pres
EaucatiOnal Research AS
12 page's. ED 060 065.

'7d Decision-Making Procedures for

ional Programs. Review of Educational

ry 1974, pages 371-400. EJ-114 980,

-tonal programs (Individ_lized
:lor Learning in Accordar.:e with

arc, described and compared. Several

could contribute significantly to

ion-making within the context of

z_nstructional.prograns are outlined.

Learning Options in Teaching Educational

at the annual meeting of the American

ation (Chicago, Illinois, April 1972).

This paper examines a prrw-,-1 instructing pre-service and practicing

teachers in educational -.7 .ychology. It is concluded tfiat the program,

which utilizes a mastery ap-roach, produces significantly better

results than does the tre'cional,method.

68. Harris, Chester'W. r Efficiency for Fixed-Length Mastery Test.

Paper Presented at the =eeting of the American Educational Research

Association (Chicago, April 1972). 10 pages. ED 064 349:

The efficiency of mastcr- s of lixed length which sortn students into

odo categories is anal:/zi... For the sort of the students, an index,

suggested byFisher's linear discriminant function for two groups, is

provided,

69. Healy, John.R., and , epheron, Larry K. Unit Mastery Learning in an

Introductory Geography (..-,ou:_=se. Journal of Geography, Vol. 74, No. 1,

January 1975, pages 25-31. EJ 111 586.

The unit mastery learning 57stem is a method of individualized, self-paced

learning which, throu g. repeatable testing, enables students to attain a.

mastery of the conten: f one unit before proceeding.to the next in the

,program. It is fashi: :!ti after the personalized system of instruction .

developed by Fred KeL and its application to an introductory geography

course at Hilo College, Liwaii, is described_here.

70. Higginn,. F. and L=Iplante, 1. Self-Paced Mastery Learning as Applied to

IntrQOuctory gy. SPrnia 2ntario: Lambton College of Applied

Arts- and Techn Tlop!: of ' Scence. Par-r ,-;esented at the
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..dpring meetinz of the Community College Social Science Asso

.(San Diego, 'California, 'March 1974). 24 pages. ED 092 182

The objectives of this paper are threefold: (1) to present tn, 3tructure
and functioning of a system Of "self-paced mastery learning" evolved

by the department over the period May'1972. to March 1974; _ o discuss

perceived "flaws" in traditional college level "learning " and

redeive input froth readers.regardin3 the educational relevann -)f the

approach; and (3) to receive specific suggestions regarding fur:her
modifications of the system.

71. Moffman, Alf. Indfcated Undergirdings oi Mastery Learning. Study

conducted at Adler Center, Champaign, Illinois, November 1974.
17 pages. ED 164 098.

.The pre- and posttestings of 30 emotionally disturbed children (median
,ege, 10.3 years)-provided with short,tert residential services .(median

\ stay, 8..2 months) in a mental healthlacility were;evaluated to determine
' if there wee a significant time rate of cbange in Mastery learning and if

the significant,factors,coUld be identified. The test battery included,
the. Wechsler Intelligence Hcale for Children,-the Wide,Range Achivement
,Test, the Illinois Test of Psycholinguistic Abilities, and ale Gray Oral
Reading Teet. Results indicated that time oft-task; on-task concentration,
and ehort term memory were significantly related to undergirding capabil-
'ities%and skills required for mastery learning; and that subjects made
greater than expected academic gains'

72., Honeycutt, Joan K. The Effects of ComOuter,Managed Instruction or. Content
Learning of Undergraduate Students. Paper presented at the annual meeting
of the American Educational Research Asociation. (Chicago, Illinois,
April 15-19, 1974). 14 pages. ED 089_682.

Research was conducted to determine the effectiveness of compute=-managed
instruction (CMI) as an aid to the mastery of factual content,.as aompared
to" the method.of frequent, pre-announced quizzes. -One section of am
undergraduate education.course received conventional instruction along with
quizzes; another section Used a CMI program whose major features included
Mastery learning, self-pacing, self-instruction; provision for individrn71
differences, and extensive record.keeping. All other instructibnal
activities were held constant across both groups. Pre-test evalUation of
content knowledge yielded no significant differences'between the grous
prior to,treatments; post-test resulteindicated that the CMI group
achieved significantlyy greater mastery of the factual content.

32
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73. Hymel, Glenn ,ka Investigation of John B. :arroll's Model of School
Learnin as a Theoretical Basis for the Or aa:Lzational.Structurin of

Schools. Final Report. New-Orleans, Louisizna:
1974. 363 pa;_=es. ED 093 702.'

New. Orleans Universit7,

Rep_orlext_is a:1 investigation designed 3 (1) utthze-the Carroll model as
a framework for implementing a mastery learning strategy in a nongradec
setting,,(2) f_dentify the Carroll model as a.possible theoretical basiF
for administrative deciaions regardtng the_organizational structuring of
schools, and (3) test certain hypotheses.der.i.ved from the model whch
have implications concerning school organiZation. The Carroll mode.:
school learning is a paradigm describing the degree of learning_thz:
occur in a school setting as a function of time spent on a learning tasy;
divided by.tisle neededfcr its mastery, Sevenreen null hypotheses were
investigated the study which uSed a sample o 169 students enrolled
in an algebra I unit focusing upon the four basic operations. Among the
mkinr findings was'that\a high quality of instrucrIca characterized by,
feeiback/correction proCedures fostered a significantly greater degree
of learning among students.and a significantly greater number of classes
spent by students than did a low quality of instruction characterized by
the absence of feedbaák/cOrrection procedures. The Carroll model's
hypothesized interactien between ability to understand instruction and
quality of instruction relative to degree of learning Was confirmed
statistically.- r

74: Jones, Emmet L., and cthers."-- Mastery Learning: A Strategy for,Academic
Success in a Community College. Topical Paper 4c). 53. Los Angeles:
Univeraity of Califorria at Los Angeles, ERIC Clearinghouse for Junior
Colleges, Decerber 1975. 54 pa.las. ED 115

This paper describes the implenntation of,a mastery learning approach
to instruction at O1ive-Harve7 Lollege (OHC) in Chicago, and outlines
pIannIn&and oP,erating proceres for its implementatiOn at other

..institutions. This approach wa.s attempted at -;17-rC as a response to the
' decreasing.abiiities of enterin4T, stu4v7ts, after many other innmvative.
techniques had been tried. With liMiteC success. The mastery te-rning
strategy testet cr. a.fOundation of bmandamental propositions about
learning, and seemed in:accord with zhe commun7 college's philosombin
.eMphasis on instruction.' The paPer describes r=e development of comrse,
objectives, ezzablishment,of achievement Criterta, definition of learning
units and identification of learning elements, and the construction of
diagnostic tests and prescriptive remedial material's. - In general, the

-Mastery learning approach has been judged successful at OHC; althOugh
some problems have been eacountered, a greater level of achievemevia: hAs
been attaine by students n masrcty learning classes, Mastery earnirP

has permiti ui I roup imitruction within the fixed academic
'calendar. lL has not required administrative restructuring, complex
instructional hardware-, curricular change, or a large budget allocaziOn;
thus it lends itself to implementation in many different college
situations.
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75. Jones, F. G br -e-. The Effects of lastery and Aptitude on Letrning,
Retenhion. _rae. April 1976. pages. -ED 126.381.

This $tudy self-instructiona_ geography unit in 20 seventh-
grade classe,: assess the effect!- f a mastery learning procedure and
apttude upLa learning, retention time spent on studying the unit.
It founc lifferences betwe, aptitude.lovels were increased
rathar than :imir.:_shed when self-ins=rucional materials were used. While
self-instructional materials facilitLhae retention for students of'high and
middle aptitude, the mastery procedures did not facilitate learning and
retention fcr low-aptitude students. Greater learning was achieved by
the middle aptitude students under the, mastery treatment. The lack

. of
differences between the low aptitude astery and non-mastery students is'
attributed to the latk of verbal lacility that low aptitude students
..brought to instrucnion. Mastery student were'found to vse considerably
more time in learning the.material C:an did non-mastery students. The
'imp.i.cations of trese.findings are discusTed in relation to previous
research and practical applination.

; 76. Jones, F. 2..:offreT. Marzery Learning and Geography: Effects upon
Achievemetr. Retention.. and Time-mo-Compietion. Paper presented at
the annua: meeting of r7e. Colle and University Faculty of :he National
Council ;:tr the Social :=..rudieE :ricago, November _974).
21 pagei ED 099 28C.

This E:11r-.1 compares self-instrlatanal mastery and nonmastery treatments
of a E.,Deai:7 developed geoarap- unit to determine ifrhere were -

dleca 1.t_aarning, reterzien, and time-to-testingef high, middle,
an: 1(:w stude=ts. Mastery learning is an-alternative which gives
1-514E- por studer:ts the reaesaa-zy additional time to lea7n while the
=ogress mt-...E higher antit-Jr,, stunent is.retarded bY withholtimg of
additioaa ing task.s.. Tw,onty =rade 7 classes from:SaVannah-Chatham
Sounty 1strIct,g i, wene chosen as.the experimental popula-.
jon. Masrnry and normestary units .7.iere randomly assigned to classes in

each schnc_. -Tiests werne admilster:&:- to measure the students4;-learning
and ret of the =tent materilLs-. The results indicated that high
and middle aptitude self-instructioni mastery treatment students retained
more than high andmiddle aptitude nenmastery students.. Middle aptitude

,mastery stude-r-rs Learnee more than maddle aptitude nonmastery students.
There was no -difference between learring and retention for apLihid.
students acrn==s treatments. Therefore, the diffnrences

werf- loir.cased rather tt-q)11 seli-: ,LLuctiuLal
W:to used. The edoaational implications vere that mastery

trea.cment arllitated superior achievement at the price of less work
al.7-vered ir fhe timt, neriwd, and that mastery treatment for i_ow aptitude
students 71u1d be -..th_ctive :.ith close and careful teacher feedback
inttd c: seLr-icatruction.
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, 77. Jones, Frank C,?nffre). The Effe Ls Mastery and Ai:titude on

Learning, Ret,7ntion, and Time. 'IA. j. Dissertation, Universin of

-eorgia, 1971- idso available -7rom GeDsraohy Currim:lum Project,

oom 107, DuC:ey 1a11, Universi- of 17aorgia, Athens, Georgia A602

$5.00) 16( pages. ED 108 981.

The major_purtose of this study was t: :ompare self-instruction mastery

and nonmastery treatments to determine LI there are_ differenCes in
learning, retEstion, and time-to-test-^17 of high, middle,"and low

aptitude students. Twenty grade 7 cM,-ses from tta Savannah-Chatham
County School District served as the amperimental sopulatiom. Students-

were tested for placement in one of ttree levels f aptituae; then,
classes were randomly assigned to two groups and treatment was randomly

assigned to groups. The nonmastery treatment recetved a student text

and a workbook which contained trescr_bed actiVities and a single rtriew

test for each chapter. -The maarLery trnatment receivedthe same studeat

text; however, the chapte:s 1.7 ':he workbook contained twc review tests.

( If the criterion level as not attained in the first review test, mastery

students were raql,hreO to corrt and relearn material and then sake a

second review test.. A multipL eoice test and recall test were admin-

istered to measure.learning an: etention of the orastent Materials.

Findings showed that differenci: Ls aptitude were not ±eduaed when

self-instructional materials ;4=:-., seed. §Ln implicat+rm. of :2.11s study

'is, however, that the lack a=r mon_aring in adminis----t, she

review tests ma7- nilve cor n the poor performance a: los- attitude

students, since -.:71?LcaLL, LLow a- :itude students require clos super7-ision.

-3, Kim, Hogwon. Evaluation tt, Master- Learning Project in Threa.

Studies in Educantonal Eva_uanaoh, 'fol. 1, No. 1, Spring 19:

pages_13-22. EJ L_31 784.

The instructional strategy for the promotion of mastery learning in

Korean middle schools included educational diagnosis. compensatory

prograMs, formative tests, remedial and enrichment programs, (:-)erative

learning and summative tests. The Mastery Learning Projtf/.1t. is 6een as

providing systematf 3nd masvii, 1,(7(1Oltion offortK .o the fozprnvs?_mn,,

of Kornin

79. Kim, Hogwon. A±ry -earning in thE_Korean Middle SchoOlL Bt_letin

of the UNESCC Regional Office for Edunation in Asia, Vol. No. 1,

September 1971, pages 35-60. 'EJ 063 100.

:Ile Korean Institute for Research in the Behavioral Science (KIRBS)

'has been systematically pursuing a long term research and dEvelopment

project in mastery learning with middle school students.. The project
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began in 1969 with a pilot study of about 270 students in a middle school
in Seoul.. It has been steadily expanded now 1-? smbrace about 50,000
students and 45 middle schools under its co-otTitive.schools. Beginning
from March, 1971, tbe project covers four subje::-matter areas: Korean
language, mathematics,.sciences, and English, i- the seventh and eighth
grades. The present article discusses the theoretical bacr_ground of
mastery learning, instructional strategies used inthe project, and the
results obtained.

80. Kindschi, Douglas. Mastery ,Ircing Model: A Study. C_Lmmunity
College Frontiers, Vol. 3, No. 1, February 19-, pages 16-20.
DJ 106 .249.

This article reports the development of a mathematics cour,se 1.1ong the
mastery learning.model and a st.Ay the relet_:mship berweer learning
rate and verbal and quantitatie

81. King, Donald Thomas. An Instruct_znal Sytizen for tE Low-cir-er in
Mathematics: A Formative Study. Ph.D. Piasertatioa, Universdy of
Wisconsin, 1972. 212 pages. E7: )72 93'; only frau
University Microfilms, 300 Norz b Roa.- A= _r-bor, Mic=4ai- 48106
(Order no. 72-13, 978. MF'$4.00. EC $1C-.30..

The purpose was to suggest improvements in th.:a errfectiveness a unit
on number theory designed to promote greater achvement and
positive attitudes toward mathema-lics for low acnieving ninth grade
students. Six glasses were used. Three additive :reatments were used
with the materials: mastc.ty learning; maa;tery learning and flow cbart-
ing; and mastery learrirq, flow coarting, azd computer access. Results
showed that all:treA..4,en: z:.:oups displayed an over-all more positive
attitude toward mtiz.:s than the contro/ griu nC showeL:
icantly su-periz7 perfance. Anong the trearmem grou, the masteiv
learning and flow ::11177--__alz group snted significantly i-lagn than the
other two.

82. King, Leslie Ai, and Szabo, ::tichael. IndividuL_zation of Ph.7so_ics for
Increased Enrollment Through Modern Instructional Techniques. Science
Teacher, Vol. 42, No. 4, April 1975, pages 36-7. DJ 116 634.

The Boyertown Area.Senior High SthOol Troji:t WrI:3 established as a
localized attempt to devel*a phySics oramram :::om an integration of
several currently successful teaching scrc-a-;:e.., The pri-mv-ry goals
of the project.were to inc:ease physics er.7---,Jament, achievement, and
interest by shifting the ::mstructional atrazegies tawaxmi increasing
degrees of.indiVidualizatian. Trained stuznn .assistanrs, behavioral
objectives, progress level testing, and maataTT learning were used to-
achieve an optimum degree of individualized ph:,aics instructiun.

6
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83. King, Leslie A., and Szabo. lAichael. Individualization of PhysiCs for
Increased Enrolimeut Through Modern Instructional Techniques. Paper

. presented at the annual meeting of the National Science Teachers
Association (22nd, Chicago, Illinois, March 1974). 16 pages.
ED 093 669.

Prese::ted is a description of a physics program formatfusea, with a high
degreE: of succe6s, at Boyertown Area Senior High School in Pennsylvania. ,

4
The program features integration of desirable curriculum innovations such
as iadividualization with a recognized curiculuM (Project Physics) while
maintaink7s the quality of a solid first year physics course. The program
utilizes -rained student assistants, behavioral objectives, progress level
testing, and mastery learning to achieve an,optimum degree-of individual-
ized phys_'..cs instruction.

84. Larkin, .F11 H., and Brackett, George C. Mathematics Pre-Requisites:
A'Hastery Approach. American Journal of PhyLlics,:Vol. 42, No. 12,
A)ecember 1974, pages 1089-1091. EJ 113 211.

A math review unit in a maatery-learning format is described. It was
designed to ensure that every student entering a physics course could
actually use the mathematics esaential for the course.

85. Lawler, R. and others. Mastery Learning and Remedial Prescriptions in
Computer Managed Instruction. Journal of Experimental Education, Vol. 43,
No. 2, Winter 1974, pages 45-52. EJ 110 409.

Forty-one of 167 undergraduates in a health education course at Florida
State 7.Thi-./er,-,iey received tradittbnal class::oom instruction arZ served as

a cont: ;;'7 .13. The remaining students were randomly assigned to one of
three tr±:a:ment groups in a computer managed instruction learning environ-
ment. Students in all'three sroups were tested after each of the fourteen
modules of the course.' If students in.the first group failed to reach
criterion on a test, they were presented remedial-Preacriptions.and allowed
to repeat the test. Students in the second group were given remedial
prescriptions, but were not permitted to repeat the test. The third group
of students was given neither' remedial prescriptions nOr tfie,-oppOrtunity
to repeat the test.. The results demonatrated a general superiority of
the computer-managed instruction groups.over. the control group on final
examination procedure, with the remedial prescription-forced maatery group
achieving the greatest mean final examination scores. :
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86. Levin, Henry M. The Economic Implications of Mastery Learning.
Occasional Papers in the Economics and Politics of Education. Stanford,
California: Stanford University, SchOol of gducation, May 1973. Paper
presented at the annual meeting of the American Educational Research
Association (New Orleans, Louisiana, February 25 - March 1, 1973).
25 pages. ED 078 093.

An internal/external efficiency evaluation on the economic implications
of mastery learning is presented. Two important aspeuts of mastery
learning are: (1) its intrinsic worth regardless of economic benefits,
and (2) the necessary changes in the social and economic structure that
will make the mastery learning approach increasingly functional. It is
pointed out that the mastery learning approach has a very humane quality
in its concern with equalizing outcomes. There are important societal
changes in the offing that will increase the functionality of this, .

approach. It is-concluded that the economic importance of-the mastery-
learning strategy will rise substantially over the fOreseeable future.

87. MagidsOn, Errol M. DeveloOinAan Individualized Learning Course fcir an
'Urban Community'Co11ege.--/Ed.1Y.- Practicum,'Nova Uhiversity, July 1975.
37 pages. ED 110/131. Hard copy not available.

In inner City comMunity collegeS, problems of improving student achieve-
ment and enhancing positive attitudes toward'learning.ars compounded by
lack of adequate training in basic academic skills. A pilot project-
was undertaken at Kennedy-King College (Illinoia) to assist instructors
in developing individualized learning.coUrses.- Fi5116Wing-a review-of
several,instructional models, the investigator assisted arfatulty member
in developing anAndividnalized learning mcdule for a social science
course, based on Herrscher's model of individualized.instruction--a
mastery'learning approach. An'evaluation ilrm waa dei.rieed to give a
quantitative measure of the module's potential'value along.lout
dincensions: system (application of components of the learning mOdel),
approach (application of learning principleS), format (presentation
-medium), and content(academic material). The module,was revised on the
basis of the evaluation resUlts,.and Was presented-to-d-goCial science
class.. Although student achievemenf on'post2teat scores did not meet
expectations,-80 percent of the students.rated highly their enjoyment of,

'the learning experience.

88. Magidson, Errol. Mastery Learning and PLATO. Ed.D. Practicum, Nova
University', December 974.. 49 pages. ED 100 435.

.

The objective .of this practicum was to,apply mastery learning princi-
ples in the development Of a computer-based instruction lesson on
1Divisibility Rules", which was designed for students preparing for
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the General Education Development (GED) examination. This practicum sought
to demonstrate,that computer7based instruction which follows mastery learn-

ing principles facilitates student learning and fosters-positive student

attitudes toward learning. The lesson on 1Divisibility Rules" follows a
systematic.approach to instruction that offers the student a rationale,
objectives, pretest, alternative learning activities, and posttest with
provision for tevision. PLATO (Programmed Logic for Automatic Teaching
Operations) is a computer-oriented instructional system that allows
instructors to design individualized lessons for their students. The
achievement results of the target group failed to.measure up to the goal
that 80 percent would achieve mastery. Technical difficulties hampered

the results. The attitudinal results, .however, were unanimously positive;
this demonstrates that mastery learning strategies can provide students
with enjoyable.learning experiences.

17

89, Maginnity, Gerald F. A.Personalized System of Instruction in Library

Use. Monterrey, Mexico: .Instituto Tecnologico de Monterrey, 1976. .

14 pages'. ED 125 530.
a

.In response to a survey which showed library Users.to be deficient ih

research skills, the Technological Institute_of Monterrey, Mexico,
developed a programed. course in librarY 'skills using the Persoualized
System ofInstruction (PSI). .The course structure featured mastery .

learning, elf,fpacing, student tutors, and emphasis on written

materials. Each unit-7-contained an introduction which attempted to

motivate the:student, follOW-ed7by-Instructional objectives and Materials, .

and evaluatiO-E: The elective course consisted of 12 units tovering
library resources, specialized sources in'engineering and business

ay, administration, and'research techniques which enabled the student to
investigate topics in his own field of interest.

90. Mayo, Samuel T. Measurement in Education: Mastery Learning and Mastery

Testing,. .Special,Report, Vol 1, No.. 3, 1970. East Lansing, Michigan:

.Natiopal Council on Measurement.,in Education, March 1970. 4,pages.

ED 051 299. Hard copy available only from the National Council on
Measdrement in Education, Office'of Evaluatior0Services; Michigan State
University, East Lahsing, Michigan 48823 -($10.25)-.

The historical background Of mastery learning is distussed and related

to the use of thetraditional normal'cure and to.the nature...of curves

which express more adquately the'mastery learning concept. Itls
suggested that the mastery model calls.for strategies that: inform
students about course expettations; set standards of mastery.in
advance;. use short'diagnostic tests for each unit of instruction;
prescribe additionaf learning for those who do not demonstrate
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. initial mastery; and pr:Nide additional learning time for those Wile
need it. 'These strateLesjor mastery learning and testing-can
benefit the student Whc. experiences test anxiety. 'Suggestions for:
the construction of mar-::ary tests include defining the objectives to
be measured, items wrt an to sample the content and behavior domains
of those objectives, rage item difficulty ranging ftom 85% or
higher, and absolute pe fOrmance interpretation. Proposalafor the
application by teachers of the principles suggested, techniques for,
test construction, test use, and grading,'are presented.

91. McCollon, Kenneth A. Pre-professional Instruction in Engineering.
Engineering Educatfan_ VOL 64, No. 1, October 1973, pages 28-31.
EJ 086 855.

The design principles and operations of a new program, Pre-professional
Individually Paced Instruction (PIPI), are discussed, with emphasis
on integrated currizuluthylanning, individually paced instrucfton, !
and mastery learning. Results indicated that students succeed better
both in pre-professional courses and in follow-up engineering courses
than in conventional courses.

92. Meehan, Merrill L. An innovative Competencr.-Based Vocational Education.
Model Diffuses Itself. Journal of Industrial Teacher'Education, Vol.,13,'
No. 2, Winter 1976, pages 34-44. EJ 135 685.

The .Temporally Ind-Ividualized Modular Education Scheduling (TIMES) project,
is at-instructional delivery syStem reflecting the educational philosophy,
'that each student be allowed to proceed at his/her awn rate to'his/her.
awn level of competence, depending on.both.interest and:ability. This
paPer reports on the competency-baSed, mastery,learning approach of an
inservice'workshop held for an urban vOcational-technicalachool faculty
in which the TIMES oroject was taught for adoption'purposes. After an
evaluation of the workshop, results indicated_that sUch a workshop oan
be an effective diffusion strategy for an educational innovation.

93. Meskauskas, John A. Evaluation lOciels for Criterion-Referenced Testing:
Views Regard-1-4g Mastery and Standard-Setting. Review.of Education'al
Research,.Vol. 46, No. 1;:.,Winter 1976,- pages 131-158. . EJ 138 794.

The adoption of a criterionreferenced approach to evaluation raises
the issue of the definition of maatery. It.can be'deactibed with a
continuum Model, where it-is viewed' as a cOntinuously-distributed
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ability or set of abilities; or it can be described with a state MO-del,'
in which it is conceptualized as an-allor-none description of the
ptudent's learning state with respect to a specified content domain.
Several examples of each of these models are .reviewed,'and their
.implicatiOns for mastery testing are discussed.

- :

94. Morgan, Robert M. Mastery Learning and Programmed Instruction in
Developing Countries. Educational Technology, Vol. 13, No. 10,

-'0ctober 1973, pages 25-28. EJ 087 923.

r The implementation of a mastery learning strategy*and,programmed instruc-,
tion techniques in Korea are described. It is suggested that these;
concepts Would also facilitate the educational improvement efforts of
other develoiing countries.

95. Mueller, Daniel J. MastervLearnitii Part1V Boon', Partly Boondoggle. ,

Teacher Education Forum; Vol. 3, No. 11. Bloomington: Indiana University,

Division of Teacher Education, April 1975. 15 pages. ED 128 327.

Educational institutions have at least two major functions: education
and certification of competency. 'This paper examines.the educational
strengths and limitations of the-mastery learning instruction Model with
respect to fulfilling these functions. The components of the Mastery
model are contrasted with cOMponents of other instructional models, and
their relative.advantages and dieadvantages discussed in the nine

sections of the paper. Components of the mastery model are identified
as: (1) formal specification of a compreheneive set of cognitive
objectives; (2) inetruction; (3) frequent formatiVe diagnostic evaluation;
,(4) corrective or remedial instruction measures to'remedy learning
deficiencies identified in formative evaluation; and (5) criterion
referenced summative evaluation. The advantage of mastery instruction
is primarily its effectiveness for teaching baeio skills and knowledge tr.)
slow learners and students who have not learned how to learn. Coneequently,
its optfMalusefulnees,is'in tHe elementary grades, especially the primary
gradea.. The model'reducee competition.among students and reduce's student
failure andAiuStration. It is also effective with disadvantaged students
and slow learners at all, educational levels. The model does not do well

when implemented in traditionally organized schools with time-fixed

instrUctional units.- It doec not maximize learning for all etudents.
However,.the inclusion of an idea of mastery speed along with mastery
certification would make mastery grades useful for educational and
vodational9 decision-making.

4 1 °



-31-

96. Myers, Robert Reese. The Effects-of Mastery and Aptitude on Achieve-
ment and'Attitude in an Introductoiy College Geography Course. Ed:D.

'Dissertation, University of Georgia, 1975, 195. pages. ED 120 035.
Available only from University Microfilms, P.O. Box 1764, Ann tabor,.
Michigan 48106 (Order No. 76-6436, MF $10.00, HC $20.00).

This doctoral thesis annalyzes the effect of mastery and nonmastery
teaching procedures upon student achievement and attitude in an intrO-'
ductory cellege-geography course.. Mastery learning is the-teaching
strategy where each segment ef material& must be mastered before
instruction can begin on the next segment. A classroom lecture-
discussion method was used to teach randomly selected students in a
.control class and a mastery-okiented class. Students in the ma&tery
group were given the opportunity to attend tutorial sessione to be
retaught the material that had not been angwered correctly on formative
tests. Findings'indicaLe that there wereno statistically significant
differences,between the control class and_the mastery students in either
achievement or attitude. However, the author believes that the tutorial
session were more useful for low aptitude students.

97. Nation, Jack R., and Roop, Stephen S. A Comparison of Two Mastery
Approaches to Teaching Introductory PsychOlogy. 'Teaching of PsychologY,
Vol. 2, No. 3, October 1975, pages 108-111. EJ 126 898;

This.research compares two popular mastery-based instructional programs:
Programmed Student Achievement and Total Mastery Learning. The primary
objective is to determine which mastery technique results in the best
classroom performance of college students in an introductory psychology
course.

98. Nowak, Mary Jane, and Stilwell, William E. DeVelopmental Models for
Accountability in Undergraduate Social Work Education, 1974. 22 pages.

ED 115 149.

In an attempt to establish an empirical criterion base from which
viable and valid decisions can be made regarding "what makes a good
soci, worker" and "how do we know when we have a 'good' social
worker", a mastery learning base is proposed which addresses itself
to the change agent role of the social worker. A model is developed
which consists of three conceptual areas: environmental influences,
social work skills, and supportive skills, joined by feedback of
evaluative accountability model for social work education. Fourteen
construction areas can be refined into a number of elementis, modules,
or capsules of instruction. The focus is on the latter two conceptual
areas, social work skills and supportive skills. \Accountability in
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social work education is not an alternative bu a societal demand. The
worth of this.modal will only be determined by its implementation in the

' real world. :Its degree of success may.provide valuable information for
chahge in social work education.

99. Okey, James R. Altefing Teacher and Pupil'Behavior with Mastery Teaching.
School Sciehce and Mathematics, Vol. 74 NO. 6i October 1974, pages 530-535.
EJ 106 400.

'This study's main purpose Was to determine the effects a mastery teaching '
strategy would.have-on pupil achievement.- A tOtal of 21 teachers partici7
pated; results are reported for the'subgroup of third and fourth grade
*.!achers (h=5). Achievement of pupils favored the matiterY group for each
of the teachers.

a

100. Okey, James R. The Consequences of Training Teathers-to'Use Mastery
Learning. Washington.D.C.: Office of Education (DREW), Teacher-Corps._
Paper presented at the annual meeting of the AmeriCan EducationalRescArch.
Association (San. Francisco.; California, April 19-23, 1976). 16.pages.

ID 120 169.

The'purpose of this project was to produce materials that would foster
favorable teacher attitudes toward the philosophy behind'masterylearning.
One other parpose was to help teachers acquire the skills needed to use
mastery learning in their classrooms' and"to-Aetermite.the effects on
pupils when mastery learningtechniques were used. ,Forty-fOur teachers .

and interns from four Indianapolis schools were equally divided into

groups according to race.and sex. The material developed.Was a.Mastery
Teaching module which included An introduction and six.sections. A
.slide/tape accompanied each Of the seven parts... An accompanying manual
contained objectives, practice eXercises, and.feedback.. The manual also
incl '4 A self-tests with answers for each section,.a pre-test on pre-.

rc .tes, and a.project section. Pre- and post-treatmentmeasures
we Aministered to the teachers and interns on both cognitive and
affective variables. The results indicated that teachers and interns
acquired the mastery' teaching skills and used them to the degree that'
pupils perceived.diiferences in their teaching:- Teacher attitudes
toward the masteryteaching philosophy were generally positive, and -

students' attitudes and aChievement were fAvorably altered because of
their teachers' use cd mastery teaching.

101. Olson, Thomas A. Graduation Requirements as a Vehiclefor Change.
Paper presented at the annual meeting of the American Educational
Research Association (Washington, D.C, March 30-April 3, 1975).
9ages. ED 108 394.

-It
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The revised Oregon high schOol graduation requirements, adopted in 1972,
are an.attempt to respond tO attackson the schools and to clarify the
purposes of schooling. The uniqueness of the OregOn.apptoach lies in the
mechaniSM'for bringing aboutchange in,the schools--a tadically.revised
set of requirements for high school graduation. The focus of the revised
graduation requirements is on identification and student achievement of
minimum survival competencies in three broad areas: personal development,

,social responsibilitand career development. The initial focub:611
specifying, develOping,and evaluating pupil competencies providesam..f.
'opportunity, to consider the support and resource needs of the schools as
they design and implement mastery learning strategies. The"Competency--
based learning.strategies will focus on the specification of competenciesi
the design and implementation'of-continuous feedbackevaluation-systeMS

.as students move through the learning_expesiences,-and-th-summative-
certification of achievement-of-the competencies. Research and develop-

,

ment related to these issues can iffiprove the knowledge base and provide
direction to other states and local education agencies asthey seek to
bring about reform'through the competencies approath.

10.2. Pfaff, Judy.K., and Schmidt, William H. Mastery Learning Strategies
.Applied to the Teaching of Statistics. Paper presented at the annual"
Meeting of the American Educational Research Association (Chicago,
"411inois, April 15-19, 1974). '17 Pages ED 097 357.

The purpose of this study wag to describe' and compare the performances
of students in a beginning course in educational statistics. Modified
mastery learning strategies such as the use of'a pretest, diagnostic
tests, parallel midterms, and an extended time allowance to master
the content were employed during the course.' Data was aVailable on
359 graduate students.over a 2-year. period. The results of this' non-
experimental study support:theusefulness of, the pretest;.show that.
grades improve when more diagnostic tests are taken; scores almost
'always increase _with the second parallel midterm; increased time is
,accompanied by decreased perforMance; masters students always do better
than doctoral students; and the classes in which the mastery strategies
were.used were About-the same overall as Previous classes.

103. Proger, Barton B. Test Review No. 78: Woodcock Reading Mastery Tests.
Journal of Special Education, Vol. 9,, No. 4, Winter 1975, 'pages 439-444.
EJ 136 196,

The Woodcock Reading Mastery Test (WRMT), a criterion-referenced measure,
is reviewed. It includes five subtests: Letter Identification, Word
Identification, Word Attack, Word Comprehension, and Passage Comprehension;
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and is an individually adMinistered, hand-scored test for grades
K through 12. Ihe Mastery Scale of the WRMT, based on Rasch'i model,
not only gives- a.child's degree of mastery, but also the predicted .

degrees of mastery Cm,hatder and easier material,

.104. Reichman, Susan L.., and Oosterhof, Albert C. Strategy Guidelines for the
. Construction of Mastery-Tests. Paper presented at the annual meeting-of
the American Edutational Research Association (San Francisco, California,
April 19723, 1976).. 20 pages. ED 126 103.

Various procedures 4nd guidelines have been suggested for the development
and construction of criterion-referenced tests. The present paper pro-
poses a comprehensiveomodel-which allows the user to identify and relate

specific components which affect the optimal.construction and implementa-'
tic:in strategies of.criterion-referenced,tests. Futhermore, it establishes
parameter values whichwill allow the classification of individuals into
mastery or nonmastery states with prespecified levels of confidence.
Although the discussed model incorporates binomial expansions-, it uses
parameters of selected items for establishing baseline Orobabilitiea
instead of true scores derived'from an assumed population Of items.'

105. Reynolds, Carl H., and Gentile, J. Ronald. Performance Under Traditional
and Mastery Assessment Procedures in Relation to Students' Locus of
Control: A Possible Aptitude by Treatment Interaction. 12 pages.

ED 103 357. ,

Previous research in locus of control (LC) suggested the hypothesis
that internal subjects should perform better under mastery than under
traditional assessment procedures, while the reverse should be true of
externals. Two experiments were conducted using undergraduate and
graduate subjects. Neither the LC nor the assessment procedureipain
effects were significant in either study,.and no interaction was found
with the undergraduates. With graduate subjects,there was a significant
interaction opposite mastery procedures. These results are harmful'to
the construct validity-of the I-E Scale (Rotter, 1966) and supportive
of the mastery. learning approach.

106. Rice, Marion J. Variables in Mastery Learning: Is a Mastery Learning
Model Appropriate to the Social Studies? Paper presented at the
annual meeting of the American Educational Research Association (San
Francisco, California, April 19-23, 1976). 19 pages. ED 124 463.

Hard copy not available.

Designed as an.introduction to a symposium on the appropriateness of
mastery learning as a technique of social studies instruction, this
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paper reviews reSearch on:the variahles related to mastery learning in
ccIrder to provide a basis for systematic symposium discussion. 13rief
'researth reviews are included on the following variables: .materials,
instructional procedures, criteria for mastery, teacher characteristics,
pupil characteristics, classroom -environment, duration f mastery

, sequence, and management prdbleins. Appendix.A contains a more exten-!
_sive list of variables for further discusSion, and Appendii B indicates
a hypothetical And cumulative research sequence which is necessary to-

.

establish a body of reliable knowledge about mastery learning. Brief
reViews of the four research studies which were'presented at the
symposium, are included in Appendix C. A bibliography of related
research on mastery learning is also included:

107. Riviere, Michael S.. and Haladyna, Thomas H. Effects of Learner
VEmiables On Reten=on and Two Levels of.Cognitive Material When 1_,::r1-
ing for Mastery . r-aper presented at the annual meeting of the American

, Educational Researmr Association (Chicago, Illinois, April 15-19, 1974).
20 pages. ED 100 Hard copy not available.

Several tenets of mastery learning were examined in this study in the
context of college level inStruction. When:students learn for mastery:
(1) retention teststoreS should exhibit small variability ana should,be
unrelated to aptitude; (2) test items which are'classified into high and
low cognitive behavior'subscales should be unrelated to aptitude. 'The
first tenet was partially supported as.the relationship between retention
and aptitude was Uniformly low'across three units of instruction, and
variability of retention test Was not restricted. 'No relationship
between'performanceflon both high and low cognitive subscaleb and
aptitude was observed.

108. Romberg, Thomas A., and Shepler, Jack. Retention of Probability
Concepts: A Pilot,Study into the Effects of Mastery Learning with
Sixth-Grade Students. Journal for Research in Mathematics Education,
Vol. 4, No..1, January 1973, pages 26-32. EJ 068 641.

A mastery learning strategy was used to teach probability and statistics
eoncepts to sixth-grade students. Tests were given, after instruction and'
four weeks later. Correlation between achievement Scores for each student
was .78. Retention ratios for individuals, total tests, each objective,
and each item indicated high initial performance may contribute to high
retention.

109. ROueche, John E. Can Mastery Learning Be Humane? The Case for
Performance-Based Instruction. Community College Review, Vol. 3,
No. 1, June 1975, pages 14-21.. EJ 119 758. .
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Mastery learning has been called cold and impersonal. On the contrarY,

it is humane because it allows for individual.differences, emphasizes
each student's ability to masterthe 'subject at hand, and provides-

, hOnest and open communication between students and lnatructors.

110. RUssell, James D., The Wa:: YoU Always Wanted tojeach--But Were Af:raid:to
Try. Educational Technology, Vol. 15, No. 6, June 1975, pages 9-L3.
EJ 139 669.

.The-intrAuctory.ipstructional t:echnology course at Purdue University
represer7s a ?ractical apglicaz:ion of modular instruction, stated
performer-L:1e objectives, a multLmedia approach to learning and mastery r'

evaluatiLn.. The instructional modules-are designed from a list Of
ohjective and student projects. Students progress at their own rate..
toward mastery and are provided with a variety'Of learning Activities
and evaluation teChniques. A mastery approach to evaluation is employed.-
The'student selects from a variety of evaluation techniqu such as
written quizzes, oral examinations,.demonstrationsand pi,jects He may .

re-test on any module he haa failed to master. As a conf,equence of using
objectives, a variety of learning strategies,%aelf-pacing.and diagnostic
evaluation, over 75 percent of he students demOnstrate.mastery of
90 percent of the course content.

111. SanderS6n, Herbert W. Student Attitudes and Willingness to Spendlime in
Unit Mastery teaming. Research in the Taaching of English, Vol. 10,
No. 2, Autumn 1976, pages 191-198. EJ 144 489.

The:TurpoSe'of this study was to test the hypotheaisthat student satisfac-
tion with maptery learning and the extent to which students see themselves
as personally involved in the instructional proceas,' together with general
school satisfaction, would significantly predict the Amount-of-time spent
in learning in a mastery-taught,English course organized into discreet
components or units at the tenth grade.level.

112. Schechtman, Gilbert. Mastery Learning at Olive-Harvey College. Paper
presented at the annual meeting of the Conference on College Composition
and Communication (St. Louis, Missouri, March 13-15, 1975). 7 pages.

ED 109 677.

Mastery Learning, a learning strategy which denies the inevitability of
the normal grading curve, holds promise in skill-building courses. For
a composition course using this strategy, course objective must first
. be established and stated behaviorally, after which the course may be
broken into learning units, each lasting perhaps two weeks.
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At the end of a two-week instruction period, students take a formative
or diagnost'...c test--one of the defining.features of Mastery-Learning.

Students noll passing the test are directed to another defining feature,
corrective learning experiences. Unit subjects may be divided Into such
units as manuscriptmatters, comrent. -4'the mechanics of writing.'
This strategy recognizes the por_entizi 7 studenta as'being unlimited
and introduces system,-Measurement, and self-evaluation into education.

113. Sharples, Kent, and Others: Self-Paced 'Learning in Civil Engineering
'Technoloe-v: An Approach to Mastery. 'Columbia, South Carolina:' South
Carolina EtP,- Board for-Technical and Comprehensive Education, 1976.
Report presented at the annual meeting erfthe American Association of
Engineering Education (Nashville, Tennessee, June 15; 1976). 14 pages.-
ED 121365. Hard cOpy not available.

This document records the procedures followed by the South-Carolina ,

State Board for Technical a:d Compreheniive Education in developing a
two-year curriculum for ciVirengineering technology With a learner-
oriented:, open-entry/open-ended individualIzed format relying heavily
on the use of audiovisual aids and hands-on experience with.software
and equipment. The basic format for each course.is a combination of
written mOdules that form a:linear progression throUgh a series of
related objectives. The linear progression of written material is
broadened by a series of.alternate media developed to be used at
different points in the curriculum. The faculty in the 10 South.
Carolina institutiom; which currently offer the Civil Engineering
Technology program:were organized tp form a.nucleus of course content
experts. This faculty group identified 11 coursea which should be
included in the new program and. PUt into the new format. Course
objectives were identifie4 and.acollectUe list:of 163 competencies
to be requIred of program graduates was compiled. .Individual community:
college faculty were hired to write the.individual courses, with the
University of South Carolina faculty serving as consultants. When
the'writing of each course'Was completed, it was validated by field
test.

114. Sheldon, M. Stephen, and Miller, E.D. Behavioral Objectives and Mastery
Learning Applied to Two Areas of Junior College Instruction. Los'Angeles,
California: University of California at Los Angeles, 1973. 90 pages.
ED 082 730.

Mastery learning is an approach to:learning whereby students are expected
to demonstrate competence of one level, or unit, of learning objectives
before advancing to the next level. Most junior college instruction is
group-paced, with the instructor determining the rate at which units are
presented. One compromise between existing instruction and ideal mastery
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learning techniques is to provide specific.supplementary instruction for
those students who fail to master,a given unit, while maintaining the
group pace. The research reported foCused on one form of that compromise:
the effect of teaching one additional lesson per unit to those students
who did not achieve mastery of that unit.' nother part.of the research
examined the effect of providing students,with.detailed behavioral
objectives. The research was conducted in selected English and-algebra
courses at five community colleges in Southern California. Dependent
variables were scores on .semester,axam and mastery.rates, as defined by
the proportion .of the number of students who. received A's, 4's, and C's
to the total:number enrolled. The reaults of the research are reported
separately for the English and algebra classes. In the algebr, lasSes,

the atudents received testing and remediation for mastery, and
achieved significantly higher final exam scores than control et,. ts.
There was no sigilificant difference between mastery rates of expe.imental..
and control stuents. In the English clasSes, the studentd who received
detailed behavioral objectives scored significantly higher on their fngl-
ex.aW than did control subjects wild did not receive the objectives.

.115. Shepler, jack Lee. Palts of a Systeas Approach to zhe.Development of
Unit in Probability and Statistics for the Elementary School. Journal for
Research in Mathematics Education, Vol. 1, No. 4, November 1970, pages 197-
205., EJ 039 002.

The purposes of this study were twofold: (1) to test the feasibility of
teaching topics in probability and statisticsto a class of sixth-grade
students; and (2).to construct a set of instructional materials and.pro-

..cedures in probability and statistics for sixth-grade students. After a
task analysis of the content area, behavioral objectives were identified
.and ordered. A mastery learning strategy, based on that of BlooM, was
used to implement the program. Results,indicate'that,'under idaal
conditions, probability and statistics can be taught at the sixth-grade
level. Suggestions for future research are discussed.

,116. Sharman, J.G., ed.' Personalized System of'Instruction Newsletter,.
Number 8. .Washingion, D.C.: Georgetown University, Dept. of Psychology,
April 1973. .Also available,from Personalized System of Instruction
Newsletter, Psychology Department, Georgetown University, Washington,
D.C. 20007 .(Fre0. 12 pages. ED 079 208.

YThe purpoae of this quarterly.newsletter is to provide information,
communication; and exchange of ideas.between ,people offering Personal-
ized System of Instruction (PSI) courses. The instructional system, an
alternative to the traditional university-college lecture-recitation

. method of teaching, emphasizes a peraonalized, self-paced, mastery
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learning with.undergraduate tutors. In this issue three.author ?lace
PSI in a context relative, to the,current education scene, relar-ng the
system to other innovations.and identifying its problems, weaknesses,
and strength. The newsletter is free:to those who wish to have their
name placedon the mailing list.

117. Sherman, Lawrence William. Comparison Of Two Instructional Procedures
in Introductory Educational Psychology Classes. Paper presented at
the annual-meeting of the American PsychologiCal'Association (Chieago,
Illinois, September 1975). 22 pages. ED 114 322.

Innovations which were incorporated into large, introductory, educational
psych6logy lecture classes are described and compared to smaller classes
that did not make use of the innovations. Pour i=ovative pedagogical
techniques are-used: (1) a mastery approach, (2) formative evaluation,
(3) a modified pyramid-likesstructure using small group diacussion
leaders, and (4) SuppleMental readtngs. Posttest data from two _arge

,lecture classes using these innovazionA are. contrasted with posttest
data from the smaller class that d--.A not use them. The results of the
posttest and a survey of students' opinions of the innovations indicate
that large lecture elasses do not Have to be a negative educational
.experiencefor undergraduate college students. From both a cognitive
and affective point of view, students gain-more knawledge and prefer
the experience of a large class if it is structured in this appropriate
manner. Making use of formative evaluation, small group meetings,
diseussion leaders, supplemental readings,,and the mastery approach
can.efficiently achieve educational goals and.enhance the student's

. experience in a large class structure.

118.,Skaalvik, EinarM. An Evaluation of Mastery Learning. Scandinavian
Journal of Educational Research, Vol. 19, No. 2, 1975, pages 59-74.
EJ 122 072.

Mastery learning is a teaching strategy that originates from behavior-
oriented educational technology and objectives arespecified in,
behavioral terms. It presupposes a hierarchically-Lstructured subject
matter and a quantitive definition of mental capacity.. Further, it
is based on the assumption that aptitude-treatment-interactions can

. be found and that it is possible to base an educational system upon
such interactions. These assumptions are found not to be valid, and
behavioral criteria of mastery are not consistent with important
attitude formation. Both mastery learning and educational technology
in general are therefore discussed on the basis of a cognitive
psychology.
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.119.'Smith, Jeffrey K., and Wick, John W. Prattical Problems of Attempting
to Implement a Mastery Learning'PrograM-in a Large City SchoolSystem.
Paper presented at the annual meeting of the'American Educational
kesearth Association (San Francisco, California, April 19-23; 1976).
18 pages. ED 123 563.

Iow reading achievement in theChicago public schools spurted the
dev'elopment of a masterY approach reading package.yrhia approach.
assumes that in.time any student can_achieve the level of the brightest
-student. 1,,lementation of,a mastery program- in urban areaa presents
special problems, including-diversity of student backgrounds, time and

7' space limitations, and varying degrees of teacher expertise. The..

'instructional materials of the Chicago mastery reading.package consist
of four elements: skills units, comprehension units, enrichment
activities gnd basal readers.. Teacher training, classroom.Management,
and record keeping procedures were,developed during the first year of -
program implementation. AltnoUgh all.data has not yet beep collected,

-it has become increasingly apparent that reading instruction can be
adapted to the-mastery learning framework and utilized in a large city
school system.

120. Steinheiser, Frederick H., Jr. A Bayesian Simulation for Determining
\ Mastery Classification Accuracy'. Paper pregented at the annual meeting
\\ of the American'Educational Research Association (San,Francisco,

s California, April 19-23, 1976). 10 pages. ED 124 596.

,

s\A computer siMulation of, Bayes' Theorem was conduCted in order'to
'determine the probability that an examinee waa a master conditional upon
his test score. The inputs were: number f mastery states assumed, test
length, prior expectation of masters in the examinee population, and
conditional probability of a master getting a randomly selected test iteM--
correct, and of getting an item incorrect. Classification adcuracy was
shown\to'be a function of all of the above parameters for any specified
level Of mastery (in the criterion-referenced sense),-. Specific results
showed that for some' combinations of prior inforMation and teat length,
no inforMation from the-test could- force a reversal in the decision rule,
or provide\classification accuracy within acceptable error.bounds;.hence,
tests results would be frrelevant. The vulnerability of a Bayesian model
to changes inthe prior probabilities was also'demonstrated. For example
a 10% change in conditional probability Was sufficient to completely
reverse a'classification rule across all tes't lengtha studied when the
prior probability was held constant. Less drastic shifts occurred with
changes in-the piior ptobabilites.

121. Subkoviak, Michael J. Estimating ReliabilLt,, from a Single Administration
of a Mastery Test. Paper presented at the inual meeting of the American
Educational Research Aasociation (San Fran sco, California, April 19-23,
1976). 23 pages. Ed 120 229.
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A number of different definitions and indices Of reliability for maatery
tests have recently been.prOposed in an attempt to cope with. possible'

'lack of score variability that attenuates traditional coefficients.. One
promising index that has been suggested is Oe.proportion of students in .
a group that are consistentlyassigned to the same.mastery state across
:two testints. The present paper proposuA a single test administration
method of obtaining such an.estimate:

- ,

122. Survey.of Exemplary InstructiOnaLPractices. Salt Lake-City:
University of Utah, Bureau of Educational"Research, June 1971! Also
available from Educational.Progresa Reports, Editor,, Bureauof Educe-
tional Research, 308.W. Milton Bennion Hall, University of Htah',-
Salt Lake City, Utah 84112: 11 pages. ED 055 058.

Based on structured interviews with 92 faCulty members in ten depart-
ments at the University of Utah, a categorized list of innovative
iteaching practices was compiled. The list was _separated into two major
;divisions. The first division deals with in-class learning materials

' and activities. Within this grouping there are 15 categories, mastery
learning among them. The second major division--learning experiences
provided largely cotside the classroom--includes three categories:
developing the student's research skills, ."immersion" techniques, and
field work. Each practice described is identified by instructor and
course.

123. Szabo, Michael, and Bell, Paul E. -An Experimental Soience Methods
'Course: Simulation of Realistic Classroom Functions. University.Park:
Pennsylvania State UniversiLy, March 1971. Paper presented at the
annual meeting of the National Science Teachers AsSociation ,(Washington,
D.C., March 1971). 12 pages. ED 058 148.

The methods course'presently in operation at Pennsylvania State
Hniversity is organized around the achievement of performance criteria
following a mastery learning model. Although conditions for demonstrat-
ing competency are.specified by the instructora, students select toe
means for developing the competencies and folloW their own schedule by
completing formal learning contracts. This arrangement is called
Structured Independent Study. The most exacting requirement demands
that the student videotape, code, and critique two teaching performances
in terms of prescribed teachint behaviors. Coding is accomplished with
the Social Substantive Schedule, which assesses the congruence between
a specified instructional mode and a teacher's.verbal behavior.. Prelim-
.inary resultsrfrom comparing students in,the experimental/course with
students in a.traditional course indicate.that--although typicalcmeasuree
of course achievement did not discriminate between groups, experimental
-studentsspent Significantly less time\on the course and conferred with
the instructor significantly more often than traditional students..
Students rated the videotape evaluation as the most_valuable course
activity.
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124. Taylor, Susan S. TheEffects Of Master Ada tive Master and
'Non-Mastery Models on the Learning of a Mathematical Task. Paper"
presented at the apnual meeting of-the American.Educational-Research
Association (Washington, D.C., March 30 - April 3, 1975). .48 pages.

ED 106 145.

Three learning,models, (adaptive,mastery, typical.mastery, and tradi.7-
tional.non-Aastery:learning models) which .employed different criteria
for terminating Copputer-based practicein ord:eri'to determine mastery or
non-Mastery of arithtetic skills were. 'compared. The efficiency:.of two
different_sequencing arrangements.(mixed.and clustered) of.practice
items waa'also examined. All treatments involved.the teaching of basic
arithmetic skills to seventh-grade students. The.adaptive mastery
learning model produced the same high level of performance on both the
posttest And,a delayed retention tests as.the'other two.models, but
requires"less time, fewer practice items, afid minimized overpractice.
No significant differences were found between the clustered and, mixed
item arrangements.

125. Taylor, Thomas E. Directed Study Time: One Element of an Experimental
Procedure for Science.Teaching. Journal of College Science.Teaching.
Vol. 5, No. 5,,May 1976, pages 320-322. EJ 143 492.

The adminiatrative procedure for a general.chemistry program involving
small groups of s7-udents working together toward ple Mastery of
performance objectives is described;.and an evaluation iitterms of
professor tithes student.attitude, and student aehievement is prwided.

126. Thrash, Susan K., and Hapkiewicz, Walter G. Student Characteristics.
Associated with Success.in a Mastery Learning.Strategy. .Paper
presented at the annual meeting of the'American Education Research
Association (New Orleans, louisiana, February 25 - March 1, 1973).

9 pages. tD 074 388.

This, paper examines student characteristics associated with.success in
masterylearning strategy by:. .(1) continually assessing over terms the
entry and exit skills of the students enrolled and (2) consrructing and
validating a scale for measurement in the affective,domain. The Mastery.

learuing theory itself was proposed by Bloom (1968) as a method of'
individualized instruction. Subjects'for the study were graduate and
undergraduate students in educational psychologY who progressed through
a series of six units requiring mastery tests upon completion. While

preassessment data showed substantial individual differences among
students' knowledge of educational psychology, mastery learning'theory
suggests that such student differences may simply'mean that different

amoUnta of tiMe Are required to learn a task. Analysis of the data ,



-49=

reveals-that males generally reacted more favorably than females to.the
mastery learning technique and also that graduate students, who were
primarily practicing teachers, rated the course less favorably than'did
undergraduatestudents.

127, Tint-an, Murray H. Formative Exercise T-TE-15A. Formative.Exercise
,15B. Journal of Educational Measurement, Vol.'11, No. 3.

February 1974,-pages 220-222. EJ 105 051.

, Two testing.packets, Formative Exercises'i-TE-15A and T-4E15B are 22
reviewed, The Exercises_are based'on Bloom's Concept of learning for
mastery and are designeffto acquaint teachers with the principles of
mastery learning and provide ekamples of formative'evaluation. One
forMof the exercises provides instant:feedback to the examinee; the
other provides response-contingent corrective feedback.

128. Wagner, John, and Jones, Howard. Group-Based. Instruction: The test.
Chance for Success? Two-Year College Mathematics Journal, Vol. 4,
No. 1, Winter 1973, pages 51-54. EJ 071 811.

;

On the basis of research findings, it is suggested that flexible time
scheduling and mastery-Iearning strategies should be more widely applied.'

129,..Wang, Margare t, and Lindval.l, C.M? An Exploratory Investigation_of
the Carroll Learning Model:and. the Bloom Strategy for Mastery.Learning.
Pittsbutgh, Pennsylvania:' Pittsburgh University, Learning Research and

'Development Center. Paper presented at the'annual meeting of the American
Educational Research. Asociation (Los Angeles, California,:February 5,8,,
l969). 15 pages. ED 028 841.

A group of Students normally distributed in aptitude and. given the same
instruction Will produce a normal'distribution of student achievement'.
It has been contended that if deal of five primary variables in learning.
are optimized for each student,"all students should be expected:to
achieve Mastery of the material. These variables are (1) aptitude.of
student, (2) quality of instruction, (3). ability to undtrstand instruc-

.

don, (4) perserverance, and. (5) time allowed f6r learning. This study
investigated this hypothesis with an indiVidualized learning program
(ILP), in which.all, students were supposed to attain mastery oneach
lesson before going.on in the program. StUdentS in grades,two through
six were given aptitude tests, and their performance in the ILP.wao
compared with thetest.results. Little'relationship between rate of
learning and aptitude was found when variableanumber two, three, and
four were ignored or were assumed to be operating at an optimum level

5 4
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.for all.. Thus, either the variables Should not have been ignored or
the experimental'design in this study was faulty. AOtitude may still,

, be found to be the most impOrtant.factor in rate of learning.

130. Wang, Margaret C., and Linavall, C.M. An Exploratory Investigation
of the Carroll Learning Model and the Bloom Strategy for Mastery
Learning. Pittsburgh, Pennsylvania: Pittsburgh University, Learning

Research and Development Center, 1970. 17 pages. ,ED 054 983.

_The purpose of this, paper is to repOrt on a pilot inveatigation of
the operation of the Bloom and Carroll hypothesis,which states that
aptitudes are predictive of rate of learning given a situation in which
.:the time allowed for learning is unlimited, and pupil perserverance,
ability to understand instruction, and quality of instruction are
optimized for each student, pata for'this study were obtained for six

.
separate samples of elementary school students in the individually
prescribed instruction project from grades.2 through 6 studying in six
different units in arithmtic; sample size varied frpm 42 to .182. The
analyses were carried out in three steps:. 1) 'the correlation between
aptitude andrate of learning using two measures: ,previous year rate of
learning,:ana non verbal I.Q. usinglorge-Thorndike:. 2) examination of
the effectiveness of each aptitude measure as predictors of a composite
rate Measurey and 3) examination of ,the other variables using the two
measures in stelPone.plus aptitude measures of mathematics achievement
using the Stanford Achievement Tests.and Lorge-Thorndike. Multiple
regression analysis was used to investigate the composite 'contribution
of these measures of Carroll's variabies,to each of the four.learning
rate measures. The three analyses substantiated th e. hypothesis that
there is noosimple relatiOnship between pupil aptitude,and rate of
-learning.

131. Warries, Egbert. Standard Mastery Curves and Skew Curves. Paper

presented at the annual meeting of the American Educational Research
Association (Chicago, Illinois, April 15-19, 1974). 18 pages.

. ED 091 422.

The objective of the study is to convince educational researchers of .

the necessity for "standard.mastery curves" fOr, the graphical repre-
sentation.of scores on summative tests for a groupf students.
4ttent44icis;drawn to' the study of theoretical and empirical skew
curves in edimation.and biology. Use of standard mastery curves and
study of skeW curVes in statistics and biology is in consequence with
the basic idea of mastery learning.. It seems to fill the gap between
felt pressure to reach mastery and the relative measurement devices
available.

55
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1'32. Welser, John R., and others. Mastery Learning, ianicourses and Multi-
media Instruction in Anatomy. Journal of Biocommunication, Vol. 1,
No. 2, November 1974, pages 8-15. EJ 109 095.

-

A model of instructioncombining the concepts of learning for mastery,
minicourses and multimedia instruction .was tested in a comparative
veterinary anatomy course. The course, subdivided into twelve
minicourseS, was taUght'utilizing multimedia instruction. tudent
flexibility was permitted in choice of learning experiences and time
of evaluation. To. complete each minicourse, the student had to .
attain.a mastery level of 90 percent on objectives selected at random.
Significant improvements were made in the affectiVe,dobain with no loss
in the cognitive level. This developed model brought about an increase
in student confidende, attitude and motivation. The instructors and 4

students felt learninglor mastery and'minicourses resulted in more
accurate .certification of the student's ability, while multimedia
instruction permitted greater flexibility in learning.'

133. Wentling, Tim L. Mastery Versuslionmastery Instruction with Varying
Test Item Feedback Treatments. Journal of Educational Psychology, .

Vol. 65, No. 1, August 1973, pages 50-58. EJ 083 577.

The present study.songht to investigate the. outcomes of the...mastery
instruction approach compared to a nonmastery.approach-of inatruction
with varying amounts of feedback being,given tostudents with.regarfisto
their responses to multiple-choice test items%on mastery tests. The
mastery strategy was found to be superior-in terms pf immediate and,
delayed achievements, but students-required 50 percent more time to
complete instructions with.no-difference in attitude. A mastery
strategy'with partialitem feedt 'ppears most desirable:when the
time trade7off is justifiable.

134. Wentling, Tim L. The Utilization of Mastery Learning in Vocational
Education: An Empirical Study. Journal of Industrial Teacher
Education, Vol. 10, No. 4, Summer 1973, pages 36-45. EJ 081 550.

One hundred sixteen male high school students were distributed:among
six classes on "General Automobile Mechanics." A text on..aurdmobile
ignition systems was revised and broken down into eiont-iinits. All
students iere allowed to work at their awn pace.--The treatment groups
were allowed to retake each unit test up to th'ree times, with specific
review assigned; while the control gro took each unit test and was
graded. The mastery learning str gy precipitated superior mean
achievement scores for both,immediate achievement and retention, and
the knowledge of correctness of response raised the subject's attitude
toward instruction,_but-the amount of time spent on instruction was
50 percent greater-for the mastery strategy.

5 6
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135. Yeazell, Mary I., and'others. Self-pacing and Procrastination in
Mastery Learning., Educational Research and Methods, Vol. 8, No. 1,/
1975, pages 5-8. EJ 139-977.

A self-paced section and a teacher-paced section of an undergraduate
educational psychology course were studied. By asessing the/number of
trials to criterion, the investigators concluded tfiat the aelf-paced
method was more effective.

136. Yonke, Annette, and Olsen, George E. The Johnson School Study: Status
of the Continous Progress Program of Reading at Johnson Elementary School
After One Year of Im lementation Fall 1974 - S rin 1975 . Technical
ReRort. Chicago, Illinois: Roosevelt pniversity, College of Education,
1975. 64 pages. ED 119 106.

This study reports the results of a year long investigation conducted by
the Research and aevelopment Center of Roosevelt University, College of
Education. The study was designed as an inquiry into the first year of
a school system's attempt to implement a program of continuous progess
for inner--city elementary school students in thecity of Chicago. The
Continous Progress Program (CPI") employs the concepts of mastery Jearn-
ing in an individualized instructional setting, based on the following
concepis: . learning is continous: skills tailored to the,individuaIs'
needs: and each child' must have opportunities to experience success.
The eight chapters examine such topits as.teachers' attitudes toward
change; teachers' perceptions of .CPP;"administrators' perceptions of
CPP; differences betweep-key informant teachers' perceptions of CPP in
five categor ea;--Elassroom management of CPP; individual instruction at
Johnson school; and the conclusions and both recommendations of this
study. At the time of this evaluation, both classroom observations and
teacher and administrator interview revealed the state of implementation
to be quite low.

e-
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1 to 5 $ .83 1 to 25 $1.67
6 1.00 26 to 60 2.06
7 1.16 51 to . 75 :I' 3.50
8 1.33 76 to 100 4.67

Each additional Each additional /
microfiche .167" -.25 page,,.., ,:// 1.34

-*Total Price Should Ele Rounded to Nearest Cent

CHART FOR DETERMINING UNITED STATES POSTAGE

I CLASS POSTAGE FOR 4TH CLASS POSTAGE FOR TOTAL MF OR RC PAGES INDICATED
(Allow 3-4 Weeks delivery time from date of order)

4-3
IcrOfIche
Only

...13

4.7
MIcrollche

Only

.24

60 or less
MF or FiC

Pages

.25

61%120
MF or HC

Pages

-. .35

121-180
MF. or Fic

Pages

.45

181-240
MF br HC

Pages

.55

241-300
MF or kc

Pjges

.65

301-360
mF or HC

Pages

.75

361-420
MF or HC

Pages

.85

Each
Addition& 60

MF or FiC
Pages
.08

Fill. Priority Shipment Available Upon Request. For Foreign Postage SEE REVERSE

fi4



GENERAL INFORMATION

1. PRICE. LIST
The prices set forth herein may be changed without notice; how-
ever, any price change will be subject to tite approval of the
National Ihstitute of Education Contracting Officer.

2- PAYMENT
The prices set forth herein do not include any sales, use, excise, or
similar taxes which may apply to the sale of microfiche or hard
copy to the Customer. The cost of such taxes, if any, shall be borne
by the Customer.

Payment shall be made net thirty (30) days from date of
invoice. Payment shall be without expense to CMIC.

3. REPRODUCTION
Express permission to reproduce a copyrighted document provided
hereunder must be obtained in writing from the copyright holder;
noted on the title page of such copyrighted document.

4. CONTINGENCIES
CMIC shall not be liable to Customer or any other person for any
failure.or delay in the performance of any obligation if such failure
of delay (a) is due to events beyond the control of CMIC including,
but not limited to, fire, storm, flood, earthquake, explosion, acci-
dent, acts of, the public enemy, strikes, lockouts, labor disputes,
labor shortage, work stoppages, transportation embargoes or delays;
failure or shortage of materials, supplies or machinery, acts of God,
or acts or regulations or priorities of the federal, state, or local
governments; (b) is due to failures of performance of subcontrac-
tors beyond CMIC's control and -Without negligence on the part
of CMIC; or (c) is due to erroneous or incomplete information fur-
nished by Customer.

5. LIABILITY
CMIC's liability, if any, arising hereunder shall not exCeed restitu-
tion of charges.

In no event shall CMIC be lip, ....ial, consequential, c.
-114i.fideted-damages arising from of-Services hereunder.

6. WARRANTY
CMIC MAKES NO WARRANTY, EXPRESS OR IMPLIED, AS
.TO ANY MATTER WHATSOEVER, INCLUDING ANY WAR-
RANTY or MERCHANTABILITY OR FITNESS FOR ANY
PARTICULAR PURPOSE.

7. QUALITY
''11/C: will replac products i 00..juse of reproduction
detects or incompleteness. The of the input document is not
the responsibility of CMIC. Best available copy will be supplied.

STANDING ORDERS
Subscription orders of microfiche'copies of all ERIC reports announced in each issue of
Resources in Education average $160.00 per month at the rate of 8.7e per microfiche.
Postage extra..

BACK COLLECTIONS (postage extra)
Reports in Research in Educdtion for 1966 and 1967 $ 385.06
Reports in Research in Education for 1968 1,159.36
Reports in Research in Education for 1969 1,383.21
Repoets in Research in Education for 1970 1,408.36
Reports in Research in Education for 1971 1,643.69
Reports in Research in Education for 1972 1,701.28
Reports in Research in Education for 1973 1,481.70
Reports in Research in Education for 1974 1,548.60
Reports in ReSources in EduCation for 1975 1,734.61
Reports in Resources in Education Jan.Apr. 1976 545.92

Entire Collection $12,991.79

AIM/ARM MICROFICHE COLLECTIONS (postage extra) $0.158/fiche

CLEARINGHOUSE MICROFICHE COLLECTIONS (postage extra) $0.162/fiche

SPECIAL COLLECTIONS (postage extra)

8. CHANGES
No waiver, alteration, or modification of any of the provisions
hereof shall be binding unless in writing and signed by an officer of
CMIC.

9. DEFAUI T AND WAIVER
a. If Customer fails with respect to this or any other agreement

with CMIC to pay any invoice when duk or to accept any ship-
ment as ordered, CMIC may without preiudice to other remedies
defer any further shipments until the default is corrected, or
cancel this Purchase Order.

b. No course of conduct nor any delay of CMIC in exercising any
right hereunder shall waive any rights of CMIC or modify this
Agreemen t.

19. GOVERNING
i his Agreement shall be construed to be between merchants. Any
question concerning its validity, construction, or performance shall
be governed by the laws of the State of New York.

11. DEPOSIT ACCOUNTS
Customers who have a continuing need for ERIC documents may
open a Deposit account by dePositing a minimum of $200.00. Once
a 'deposit aecount is opened, ERIC document's will be sent upon
request, and the account charged for the actual cost and poftage. A
monthly statement of the account will be furnished.

12. STANDING ORDER ACCOUNTS
Customers who desire to receive microfiche copies of all ERIC
reports announced,in each issue of Resources in Education may do
so. by depositing $2000.00 or submitting an executed purchase
order. The cost of each issue and postage will be charged against the
ar.count. A monthly statement of the account will be furnished.

I .1. PAPER COPY (HC)
A oaper-copy-(HC) is-xerographic-reproduction, on papeU-of the
original document. Each paper copy has a Vellum Bristol cover to
identify and protect the document.

14 FOREIGN POSTAGE
,ge for rl cc. oth ,an the Uni-d States is based on the
national Po. sal -lates it, rfect at thetime the order is shipped.

ro determine postage allow 60 microfiche or 60 (HC) pages per
pound. Customers must specify the exact classification of mail
desired, and include ihe postage for that classification with their
order. Payment must be in United States funds.

OTHER ERIC COLLECTIONS AVAILABLE FROM EDRS

Office of Education Research Reports 195615 $ 404.43
Pacesetters in Innovation, Fiscal Yr. 144.57
Pacesetters in Innovation, Fiscal ).... 1967 175.31
Pacesetters in Innovation, Fiscal Year 1968 112.12
Selected Documents on the Disadvantaged 334.28
Selected Documents in Higher Education 153.48
Manposi,ser Research: Inventory for Fiscal Year 1966 and 1967 , 79.67
Manpower Research: Inventory for Fiscal Year 1968 44.41
Manpower Research; Inventory for Fiscal Year 1969 67.71
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